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Consult **Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

/. agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1966-76. Soil 
names and descriptions were approved in 1977. Unless otherwise indicated, 
statements in this publication refer to conditions in the survey area in 1977. 
This survey was made cooperatively by the Soil Conservation Service and the 
Texas Agricultural Experiment Station. It is part of the technical assistance fur- 
nished to the Upper Elm-Red and Collin County Soil and Water Conservation 
Districts. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in Grayson County. it contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
Soil, improvements needed to overcome the limitations, and the impact of se- 
lected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
and agronomists can use it to evaluate the potential of the soil and the man- 
agement needed for maximum food and fiber production. Planners, community 
officials, engineers, developers, builders, and home buyers can use the survey 
to plan land use, select sites for construction, and identify special practices 
needed to insure proper performance. Conservationists, teachers, students, and 
specialists in recreation, wildlife management, waste disposal, and pollution 
control can use the survey to help them understand, protect, and enhance the 
environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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George C. Marks 
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Soil Conservation Service 
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SOIL SURVEY OF GRAYSON COUNTY, TEXAS 


By Rex Cochran, Soil Conservation Service 


Soils surveyed by Rex Cochran, Charles Cail, and Lee Putnam, 
Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, 
in cooperation with Texas Agricultural Experiment Station 


Grayson County is in the north-central part of Texas. It 
is in the Cross Timbers and Texas Blackland Prairie 
Resource Areas. 

The county is trapezoidal in shape. It is about 52 miles 
west to east. The eastern part is about 36 miles north to 
south, and the western part is about 60 miles. The 
county covers 984 square miles, or 629,760 acres. 
Water areas are made up of 28,160 acres of water, most 
of which is in Lake Texoma. The elevation varies from 
500 to 800 feet above sea level. The northern part of the 
county is drained by the Red River, and the southern 
part is drained by tributaries of the Trinity River. 

Sherman is the county seat of Grayson County. It is 
near the center of the county. Denison is about 10 miles 
north of Sherman, and together these two cities are 
known as "twin cities." Major towns and communities in 
the county are Whitesboro, Whitewright, Van Alstyne, 
Howe, Pottsboro, Bells, Tom Bean, Collinsville, Tioga, 
and Gunter. 

In 1970, the total population of the county was 83,225. 
The population of Sherman was about 30,000, and the 
population of Denison was about 25,000. 

The western and northern parts of the county consist 
of timbered savannah. The soils in these parts are 
mainly gently undulating to gently rolling, moderately 
deep and deep, and sandy and loamy. They formed 
under grasses and hardwoods. In many areas the soils 
are eroded, and gullies are common. The rest of the 
county consists of open prairie. The soils are mainly 
gently undulating to steep, shallow to deep, and clayey 
and loamy. They formed in chalky limestone, shale, and 
limestone under grasses. 

The Red River and Lake Texoma form the northern 
border of the county. The northern half of the county is 
in the Red River watershed. The rest of the county is in 
the Trinity River watershed where many flood-control 
structures help control flooding and prevent erosion. 


General nature of the county 


The history, industry, transportation, natural resources, 
and climate of the county are briefly described in this 
section. 


History 


Grayson County was formed and organized in 1846. It 
was formed from Fannin County. It was named for Re- 
public of Texas Attorney General Peter W. Grayson. The 
area that is now known as Preston Bend along the Red 
River was the first area settled. John Hart, John S. 
Baker, and William R. Baker, trappers and traders, set- 
tled the area in 1837. 

Denison is noted as the birthplace of President Dwight 
D. Eisenhower. Also, it is the site of Denison Dam, which 
forms Lake Texoma, a major recreation area between 
Texas and Oklahoma. 


Industry 


Farming and ranching are the major enterprises in the 
county. The county is about 45 percent cropland, 48 
percent rangeland, 4.5 percent water, and 2.5 percent 
urban land, farmsteads, and miscellaneous area. Cotton, 
grain sorghum, wheat, and peanuts are the main cultivat- 
ed crops. Beef cattle is the main ranch stock. 

The Sherman-Denison Standard Metropolitan Statisti- 
cal Area ranks twentieth in the State in size. Numerous 
large and small manufacturing plants employ a majority 
of the nonfarm population. In the survey area are plants 
that manufacture foodstuffs, business forms, electronic 
products, ferrous and aluminum castings, truck bodies, 
office equipment, surgical supplies, plastics, clothing, and 
other goods. Denison is a major railroad center and has 
an extensive yard and repair facility. Other sources of 
employment in the county are the various shops and 
retail stores in the many towns and shopping centers. 


Transportation 


Grayson County is served by a network of good high- 
ways. Four United States highways cross the county. 
U.S. Highway 82 runs east and west, and U.S. Highways 
69, 377, and 75 run north and south. A network of farm 
roads and Texas highways connect the towns and cities. 

The county is crossed by four railroads that provide 
transportation inside and outside the survey area. Bus- 
lines operate regularly scheduled services to the county. 

The county operates an airport and industrial complex 
at old Perrin Air Force Base; however, regularly sched- 
uled airline flights are not available from Grayson 
County. 


Natural resources 


The soil is a valuable resource in Grayson County. 
Farming and livestock operations, which are directly in- 
fluenced by the soil properties, provide the livelihood of 
many people. Also, petroleum and natural gas are major 
resources. Their production provides income for many 
landowners and is very important to the overall economy 
of the entire county. Sand and gravel pits in the county 
furnish materials for construction of roads and for other 
uses. Lake Texoma is a major water resource for the 
county. |! also provides recreation and helps control 
flooding of the Red River. 


Climate 
Prepared by the National Climatic Center, Asheville, North Carolina. 


Grayson county is hot in summer and mild in winter. In 
winter, an occasional surge of cold air causes a sharp 
drop in temperatures. Rainfall is uniformly distributed 
throughout the year, reaching a slight peak in spring. 
Snowfall is infrequent. The total annual precipitation is 
normally adequate for production of cotton, feed grains, 
and small grain. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Sherman in the period 
1951 to 1975. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. Table 3 pro- 
vides data on length of the growing season. 

Jn winter the average temperature is 44 degrees F, 
and the average daily minimum temperature is 33 de- 
grees. The lowest temperature on record, which oc- 
curred at Sherman on February 2, 1951, is 2 degrees. In 
summer the average temperature is 82 degrees, and the 
average daily maximum temperature is 93 degrees. The 
highest recorded temperature, which occurred on July 
25, 1954 is. 109 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop be- 
tween the last freeze in spring and the first freeze in fall. 
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Of the total annual precipitation, 24 inches, or 60 per- 
cent, usually falls in April through September, which in- 
cludes the growing season for most crops. In 2 years out 
of 10, the rainfall in April through September is less than 
17 inches. The heaviest 1-day rainfall during the period 
of record was 5.7 inches at Sherman on October 31, 
1974. Thunderstorms occur on about 50 days each year, 
and most occur in spring. 

Average seasonal snowfall is 3 inches. The greatest 
snow depth at any one time during the period of record 
was 7 inches. On an average, 1 day has at least 1 inch 
of snow on the ground. The number of such days varies 
greatly from year to year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 70 percent 
of the time possible in summer and 50 percent in winter. 
The prevailing wind is from the south. Average wind- 
speed is highest, 13 miles per hour, in spring. 

Tornadoes and severe thunderstorms occur occasion- 
ally. These storms are local and of short duration, and 
the pattern of damage is variable and spotty. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aeria! photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under "General soil map for 
broad land use planning" and "Soil maps for detailed 
planning." 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, such as test results, records, 
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field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 
are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland managers, engineers, plan- 
ners, developers and builders, home buyers, and others. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different pat- 
tern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 
slope, depth, drainage, and other characteristics that 
affect management. 

The soils in the survey area vary widely in their poten- 
tial for major land uses. Table 4 shows the extent of the 
map units shown on the general soil map. It lists the 
potential of each, in relation to that of the other map 
units, for major land uses and shows soil properties that 
limit use. -Soil potential ratings are based on the prac- 
tices commonly used in the survey area to overcome soil 
limitations. These ratings reflect the ease of overcoming 
the limitations. They also reflect the problems that will 
persist even if such practices are used. 

Each map unit is rated for cultivated crops, pasture, 
range, urban uses, and recreation areas. Cultivated 
crops are those grown extensively in the survey area. 
Pasture refers to land that is planted to tame grasses 
and intensively managed. Range refers to land used for 
production of native grasses. Urban uses include resi- 
dential, commercial, and industrial developments. Recre- 
ation areas are campsites, picnic areas, ballfields, and 
other areas that are subject to heavy foot traffic. 

Land area of the nine soil associations in Grayson 
County makes up about 95 percent of the total acreage 
in the county. The rest is water area. 


Nearly level to strongly sioping, clayey 
and loamy soils; on uplands 


These soils make up about 64 percent of the county. 
The major soils are Normangee, Crockett, Wilson, Fairlie, 
Austin, Houston Black, Vertel, Heiden, Sanger, and 
Bolar. 

These soils have a clayey or loamy surface layer and 
clayey underlying material. They have moderate to very 
slow permeability. Soils that have a clayey surface layer 
develop deep, wide cracks on the surface if they 
become dry, and water enters the soil through these 
cracks rapidly. If the soil becomes wet, the cracks are 
sealed, and water enters the soil very slowly. The clayey 
underlying material has high shrink-swell potential. 

Most areas of these soils are cultivated; however, soils 
in the Sanger-Bolar map unit are used mainly for pasture 
and range. The major crops are wheat, grain sorghum, 
and cotton. Bermudagrass and fescue are the main pas- 
ture grasses. Range is mixed tall and mid grasses. 


1. Normangee-Crockett-Wilson 
Deep, very slowly permeable, loamy soils 


This map unit consists of nearly level to sloping soils 
on uplands. Slope is 0 to 8 percent. 

This map unit makes up about 27 percent of the 
county. It is about 30 percent Normangee soils, 27 per- 
cent Crockett soils, 20 percent Wilson soils, and 23 
percent soils of minor extent. 

The Normangee soils are on slight ridges and side 
slopes of valleys. They have a surface layer of dark 
grayish brown, medium acid clay loam about 7 inches 
thick. Below this to a depth of 55 inches is clay that is in 
shades of brown and has mottles of various colors. The 
clay is medium acid in the upper part and moderately 
alkaline below a depth 45 inches. Between depths of 55 
and 65 inches is mottled olive, yellow, and grayish 
brown, moderately alkaline shaly clay. 

The Crockett soils are gently sloping on ridges and 
side slopes. They have a surface layer of dark grayish 
brown, medium acid loam about 4 inches thick. Below 
this to a depth of 65 inches is clay in shades of brown. 
The clay is slightly acid in the upper part and moderately 
alkaline in the lower part. 

The Wilson soils are nearly level and gently sloping in 
broad areas. They have a surface layer of dark gray, 
medium acid silty clay loam about 8 inches thick. Below 
this to a depth of 80 inches is silty clay in shades of 
gray. The clay has mottles below a depth of 58 inches. It 
is neutral or mildly alkaline. 

Of minor extent in this unit are the gently sloping 
Callisburg and Crosstell soils on broad uplands; the 
Bunyan and Whitesboro soils on bottom lands; and the 
Gasil soils on convex side slopes of ridges. Other soils 
of minor extent are the Heiden and Vertel soils on the 
side slopes of broad ridges and the Mabank soils on 
broad, low lying flats. Some Urban land is also in areas 
of this unit. 


The soils in this map unit are used for cultivated crops 
and for pasture. The main crops are small grain, grain 
sorghum, and cotton. Some areas of cropland are being 
converted to improved pasture. 

These soils have high potential for pasture and 
medium potential for cultivated crops. They have medium 
potential for urban development. The very slow perme- 
ability in the clayey lower layers is a limitation for septic 
tank filter fields; also, the shrink-swell potential is high. 
These soils have medium potential for recreation devel- 
opment. 


2. Falrlie-Austin-Houston Black 


Moderately deep and deep, moderately slowly perme- 
able and very slowly permeable, clayey soils 


This map unit consists of nearly level to gently sloping 
soils on uplands. Slope is mainly 0 to 5 percent. 

This map unit makes up about 24 percent of the 
county. It is about 27 percent Fairlie soils, 20 percent 
Austin soils, 15 percent Houston Black soils, and 38 
percent soils of minor extent. 

The Fairlie soils are nearly level to gently sloping on 
uplands. They have a surface layer of very dark gray, 
moderately alkaline clay about 15 inches thick. Below 
this to a depth of 46 inches is brownish, moderately 
alkaline clay. Below a depth of 46 inches is white, platy 
chalk. 

The Austin soils are gently sloping on side slopes of 
ridges. They have a surface layer of dark grayish brown, 
moderately alkaline silty clay about 11 inches thick. 
Below this to a depth of 22 inches is grayish, moderately 
alkaline silty clay, and below that to a depth of 30 inches 
is grayish, moderately alkaline silty clay loam. Below a 
depth of 30 inches is white, platy chalk. 

The Houston Black soils are nearly level to gently 
sloping on uplands. They have a surface layer of very 
dark gray, moderately alkaline clay about 17 inches 
thick. Below this to a depth of 65 inches is brownish, 
moderately alkaline clay. 

Of minor extent in this unit are the gently sloping 
Heiden soils on side slopes of ridges; the gently sloping 
Lewisville soils on old, high stream terraces; the gently 
sloping Stephen soils on uplands in areas of Fairlie and 
Houston Black soils; and the Altoga soils on side slopes 
above major streams. Other soils of minor extent are the 
gently sloping Crockett and Normangee soils on upland 
ridges; the gently sloping and sloping Eddy, Howe, and 
Whitewright soils on side slopes of ridges; and the Elbon 
and Trinity soils on bottom lands. Also of minor extent 
are the gently sloping Speck Variant soils on ridgetops; 
the sloping Vertel soils on the side slopes of ridges; and 
the Wilson soils in broad, flat areas. 

The soils in this map unit are used mainly for cultivat- 
ed crops. The major crops are small grain, grain sor- 
ghum, and cotton. 

These soils have high potential for cultivated crops, 
range, and pasture. They have low potential for urban 
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development. The high shrink-swell potential is the main 
limitation. These soils have low potential for septic tank 
filter fields and for recreation uses. The clayey surface 
layer is the main limitation for recreation uses. 


3. Vertel-Helden 


Moderately deep and deep, very slowly permeable, 
clayey soils 


This map unit consists of soils on convex slopes and 
ridges on uplands. 

This map unit makes up about 11 percent of the 
county. It is about 40 percent Vertel soils, 35 percent 
Heiden soils, and 25 percent soils of minor extent. 

The Vertel soils are on ridges and upper convex side 
slopes. They have a surface layer of grayish brown, 
mildly alkaline clay about 5 inches thick. Below this to a 
depth of 33 inches is olive, moderately alkaline clay. 
Below a depth of 33 inches is shale in shades of brown 
and gray. 

The Heiden soils are on side slopes of drains. They 
have a surface layer of dark grayish brown, moderately 
alkaline clay 14 inches thick. Below this to a depth of 50 
inches is moderately alkaline clay that is in shades of 
brown and olive and has mottles below a depth of 40 
inches. Between the depths of 50 and 60 inches is 
mottled, moderately alkaline shaly clay. 

Of minor extent in this unit are the Crockett, Crosstell, 
and Normangee soils on broad convex ridges on up- 
lands; the Elbon and Trinity soils on bottom lands; and 
the Mabank soils in broad, low lying flat areas. 

The soils in this map unit are used mainly for pasture 
and cultivated crops. Small grain is the major crop. 

These soils have medium potential for pasture and 
cultivated crops and high potential for range. Erosion is a 
hazard to cultivated crops. These soils have low poten- 
tial for urban development. The high shrink-swell poten- 
tial and clay texture are major limitations. These soils 
have low potential for recreation uses. The clayey sur- 
face layer is the main limitation. 


4. Sanger-Bolar 


Deep and moderately deep, very slowly permeable and 
moderately permeable, clayey and loamy soils 


This map unit consists of gently sloping to strongly 
sloping soils on ridges and side slopes on uplands. 

This map unit makes up about 2 percent of the county. 
It is about 41 percent Sanger soils, 25 percent Bolar 
soils, and 34 percent soils of minor extent. 

The Sanger soils are gently sloping on side slopes of 
ridges. They have a surface layer of very dark gray, 
moderately alkaline clay about 7 inches thick. Below this 
to a depth of 49 inches is moderately alkaline clay that is 
in shades of brown and olive and has mottles below a 
depth of 23 inches. Between depths of 49 and 65 inches 
is mottled, moderately alkaline shaly clay. 

The Bolar soils are on convex ridges and convex side 
slopes of ridges. They have brownish, moderately alka- 
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line clay loam to a depth of 33 inches. Below this to a 
depth of 37 inches is gray, moderately alkaline shaly 
clay. The underlying material is hard, slightly fractured 
limestone. 

Of minor extent in this unit are the gently sloping 
Aledo soils on broad uplands and on breaks along Lake 
Texoma; the gently sloping Callisburg and Crosstell soils 
on convex ridges; and the gently sloping Lindy soils on 
uplands. Other soils of minor extent are the Purves soils 
on convex side slopes and tops of ridges; the Bunyan 
and Whitesboro soils on bottom lands; and the Wilson 
Soils on side slopes of valleys. 

The soils in this map unit are mainly used for pasture 
and for range. Some areas are used for small grain. 

These soils have high potential for range. They have 
medium potential for pasture and cultivated crops. Ero- 
sion is a hazard, and slope is a limitation for pasture and 
cultivated crops. These soils have low potential for urban 
development and for recreation uses. The high shrink- 
swell potential and very slow permeability are the main 
limitations. 


Gently sloping to strongly sloping, loamy 
and sandy soils; on uplands 


These soils make up about 26 percent of the county. 

The major soils are Gasil, Callisburg, Crosstell, Howe, 
Whitewright, Eddy, and Aubrey. 

These soils have a surface layer of fine sandy loam or 
loamy fine sand and an underlying layer that is loamy or 
clayey. They are moderately permeable to very slowly 
permeable. 

Most areas of these soils are used for pasture and 
range. Some areas are used for cultivated crops. Many 
of the areas are covered with oak, winged elm, and 
persimmon trees and scattered patches of grasses. The 
grasses are mainly tall and mid grasses. The major crop 
is peanuts. Improved bermudagrasses are the main pas- 
ture grasses. 


5. Callisburg-Crosstell-Gasll 


Deep, moderately permeable to very slowly permeable, 
loamy and sandy soils 


This map unit consists of gently sloping to sloping 
soils on uplands. Slope is mainly 1 to B percent. 

This unit makes up about 16 percent of the county. It 
is about 21 percent Callisburg soils, 20 percent Crosstell 
Soils, and 16 percent Gasil soils. The rest is soils of 
minor extent. 

The Callisburg soils are in valleys, on low ridges, and 
on side slopes and foot slopes of ridges. They have a 
surface layer of pale brown, neutral fine sandy loam 
about 5 inches thick. Below this to a depth of 62 inches 
is mottled, medium acid to neutral sandy clay. 

The Crosstell soils are on ridges and on convex upper 
slopes of ridges. They have a surface layer of pale 
brown, neutral fine sandy loam about 3 inches thick. 
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Below this to a depth of 43 inches is mottled, strongly 
acid and very strongly acid clay. Between depths of 43 
and 60 inches is mottled, mildly alkaline shaly clay. 

The Gasil soils are on side slopes of ridges. They 
have a surface layer of brownish loamy fine sand about 
10 inches thick. The surface layer is medium acid in the 
upper part and slightly acid in the lower part. Below this 
is brownish and yellowish sandy clay that is medium acid 
to a depth of about 22 inches and is strongly acid below. 

Of minor extent in this map unit are the Aubrey, 
Birome, and Heaton soils on the side slopes of ridges; 
the Bastrop soils in gently sloping areas; and the 
Bunyan, Whitesboro, and Elbon soils on bottom lands. 
Other soils of minor extent are the gently sloping Crock- 
ett, Normangee, and Wilson soils on side slopes of 
ridges; the Heiden soils on convex ridges; and the 
Mabank soils in broad flat areas. 

The soils in this map unit are used mainly for pasture 
and for cultivated crops. The major crop is peanuts. 

These soils have medium potential for pasture and 
range. They have medium potential for cultivated crops 
because of slope and the hazard of erosion. These soils 
have medium potential for urban and recreation uses. 
Scenic topography and oak trees are attractions for 
urban development, but high shrink-swell potential is a 
main limitation. Very slow permeability and the sandy 
surface layer limit recreation use. 


6. Whitewright-Howe-Eddy 


Very shallow to moderately deep, moderately permeable 
and moderately slowly permeable, loamy soils 


This map unit consists of gently sloping to strongly 
sloping soils on ridges and convex side slopes. Slope is 
mainly 1 to 12 percent. 

This map unit makes up about 8 percent of the county. 
It is about 27 percent Whitewright soils, 27 percent 
Howe soils, 22 percent Eddy soils, and 24 percent soils 
of minor extent. 

The Whitewright soils are on side slopes of ridges. 
They have grayish and brownish, moderately alkaline 
silty clay loam to a depth of about 16 inches. Below this 
is platy chalk. 

The Howe soils are on side slopes of ridges. They 
have brownish and grayish, moderately alkaline silty clay 
loam to a depth of about 26 inches. Below this is white, 
platy chalk. 

The Eddy soils are on ridgetops and side slopes of 
ridges. They have light brownish gray, moderately alka- 
line gravelly and very gravelly clay loam to a depth of 
about 13 inches. Below this to a depth of 16 inches is 
platy chalk; the chalk is massive below a depth of 16 
inches. 

Of minor extent in this map unit are the gently sloping 
Altoga and Lewisville soils in areas above bottom lands; 
the Stephen soils on convex ridgetops; and the Fairlie, 
Austin, Heiden, and Houston Black soils on broad ridges 
on uplands. 


The soils in this map unit are used mainly for pasture. 

These soils have low potential for pasture. Improved 
bermudagrasses are suited to these soils. These soils 
have low potential for cultivated crops because of the 
slope, rooting depth, and hazard of erosion. These soils 
have medium potential for urban development. The 
depth to rock and shrink-swell potential are the main 
limitations. These soils have medium potential for recrea- 
tion uses. 


7. Aubrey 
Moderately deep, slowly permeable, loamy soils 


This map unit consists of soils on ridgetops and on 
convex, strongly sloping, upper side slopes of ridges. 
Slope is mainly 3 to 12 percent. 

This map unit makes up about 2 percent of the county. 
it is about 85 percent Aubrey soils and 15 percent soils 
of minor extent. 

The Aubrey soils are on slightly convex side slopes of 
ridges. Ironstone and sandstone fragments from 3 to 30 
inches across the long axis cover 1 to 30 percent of the 
surface. These soils have a surface layer of brownish, 
neutral, stony fine sandy loam about 6 inches thick. 
Below this to a depth of 32 inches is red, extremely acid 
clay that has contrasting mottles, and to a depth of 48 
inches is mottled, extremely acid shaly clay. Between 
depths of 48 to 60 inches is mottled, very strongly acid 
shale. 

Of minor extent in this unit are the Callisburg, Cros- 
stell, and Gasil soils on lower side slopes of ridges. 

The soils in this map unit are used mainly for range 
and for wildlife habitat. 

These soils have low potential for range and cultivated 
crops. Most areas are covered with oaks and have 
stones on the surface. These soils have medium poten- 
tial for urban development. The large stones, high shrink- 
swell potential, and slow permeability are the major limi- 
tations. The rolling topography and oak woods make this 
unit attractive to builders and homeowners. These soils 
have medium potential for recreation development. 


Nearly level to gently sloping, clayey and 
loamy soils; on terraces and bottom lands 


These soils make up about 5 percent of the county. 
Major soils are Elbon, Trinity, Bastrop, Okay, Oklared, 
and Redlake. 

Most areas of these soils are used for pasture. Im- 
proved bermudagrasses are the main pasture grasses. 
Some areas are not suited to urban development be- 
cause flooding is a hazard. 


8. Elbon-Trinity-Redlake 
Deep, moderately slowly permeable and very slowly per- 
meable, clayey soils 


This map unit consists of soils on flood plains along 
major streams in the county. Slope is 0 to 1 percent. 
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This map unit makes up about 3 percent of the county. 
It is about 57 percent Elbon soils, 18 percent Trinity 
soils, 10 percent Redlake soils, and 15 percent soils of 
minor extent. 

The Elbon soils are on flood plains of streams. They 
have brownish and grayish, moderately alkaline clay to a 
depth of about 65 inches. 

The Trinity soils are on flood plains of streams. They 
have grayish, moderately alkaline clay to a depth of 52 
inches. Below this is mottled, moderately alkaline clay. 

The Redlake soils are in old backwater sioughs and 
depressions on flood plains. They have moderately alka- 
line clay in shades of brown and red to a depth of 60 
inches. 

The soils of minor extent in this map unit are the 
gently sloping to sloping Altoga soils on side slopes of 
valleys; the Zilaboy soils on flood plains; and the Bastrop 
and Oklared soils on slightly higher terraces. 

The soils in this map unit are mainly used for pasture 
and for cultivated crops. 

These soils have high potential for pasture and range. 
They have high potential for cultivated crops if flooding is 
not frequent. These soils have low potential for urban 
development and recreation uses because of flooding. 


9. Bastrop-Okay-Oklared 


Deep, moderately permeable and moderately rapidly per- 
meable, loamy soils 


This map unit consists of nearly level to gently sloping 
soils on terraces. Slope is mainly 0 to 2 percent. 

This map unit makes up about 2 percent of the county. 
It is about 30 percent Bastrop soils, 13 percent Okay 
Soils, 13 percent Oklared soils, and 44 percent soils of 
minor extent. 

The Bastrop soils are on high terraces above flood 
plains. They have a surface layer of reddish brown, neu- 
tral loam about 6 inches thick. Below this to a depth of 
62 inches is reddish, slightly acid or medium acid clay 
loam. 

The Okay soils are on higher positions than the Bas- 
trop soils. They have a surface layer of brown, mildly 
alkaline fine sandy loam about 12 inches thick. Below 
this to a depth of 65 inches is brownish and yellowish, 
medium acid sandy clay loam. 

The Oklared soils are on lower positions than Bastrop 
soils. They have brownish, moderately alkaline very fine 
sandy loam to a depth of about 11 inches. Beiow this to 
a depth of 74 inches is brownish and reddish, moderate- 
ly alkaline, stratified loam, fine sandy loam, and loamy 
fine sand. 

Of minor extent in this map unit are the gently sloping 
Gasil and Konsil soils mainly on uplands along the edges 
of the unit; the Mabank and Wilson soils in broad, nearly 
level areas; the gently sloping Callisburg soils on up- 
lands; and the Redlake soils on low concave positions. 

The soils in this map unit are mainly used for pasture. 
Some small areas are used for cultivated crops, mostly 
small grain. 
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These soils have high potential for cultivated crops, 
range, and pasture. Improved bermudagrasses are the 
major grasses for improved pasture. These soils have 
high potential for urban development and for recreation 
uses, except in low areas where flooding is a hazard. 


Broad land use considerations 


In general, the most important factors influencing land 
use in Grayson County are the kinds of soil, the extent of 
slopes, and the depth to rock. 

Farmland and rangeland make up about 93 percent of 
the county. Of this, about 45 percent is cultivated for 
crops and 48 percent is used for range and improved 
pasture and wooded areas. 

The trend in land use in recent years has been a slight 
decrease in the acreage used for cultivated crops and a 
slight increase in the acreage used for improved pasture. 
There has also been an increase in the acreage used for 
urban development. 

The Fairlie-Austin-Houston Black, the Vertel-Heiden, 
the Elbon-Trinity-Redlake, and the Bastrop-Okay-Oklared 
map units generally have high potential for cultivated 
crops and improved pasture. The soils in these units are 
deep, loamy or clayey, and well suited to cultivated 
crops. The Bastrop-Okay-Oklared map unit has high po- 
tential for urban development and recreation uses, 
except in low areas where flooding is a hazard. The 
Aubrey map unit has low potential for most uses. In this 
unit, the large stones, slow permeability, and shrink-swell 
potential are the main limitations. 

The general information in this section and the more 
detailed information in the following sections can be 
used as a guide in planning orderly growth and develop- 
ment of the county. 


Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered in planning management. 

This survey has both narrowly defined and broadly 
defined units. Broadly defined units are more variable in 
composition than other units but can be interpreted for 


the expected uses of the soils. They are also indicated 
by a footnote on the soil legend at the back of this 
publication. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into so// phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly indi- 
cates a feature that affects use or management. For 
example, Sanger stony clay, 3 to 8 percent slopes, is 
one of several phases in the Sanger series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or un- 
differentiated groups. 

A soi! complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The pat- 
tern and proportion of the soils are somewhat similar in 
all areas. Aubrey-Birome complex, 3 to 12 percent 
slopes is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in a mapped area are not uniform. An area can 
be made up of only one of the major soils, or it can be 
made up of all of them. Aledo soils, hilly, is an undiffer- 
entiated group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits is an example. Miscellaneous areas are 
shown on the soil maps. Some that are too small to be 
shown are identified by a special symbol on the soil 
maps. 

Table 5 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


1—Aledo gravelly clay loam, 3 to 8 percent slopes. 
This very shallow to shallow, gently sloping to sloping, 
loamy soil is on uplands. Areas are oval and range from 
3 to 50 acres. 


Typically, the surface layer is grayish brown, moderate- 
ly alkaline gravelly clay loam about 3 inches thick. Below 
this to a depth of 8 inches is brown, moderately alkaline 
very gravelly clay loam. Below a depth of 8 inches is 
slightly fractured limestone. 

This soil is well drained. Runoff is rapid. Permeability is 
moderate, and available water capacity is very low. The 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Purves soils and areas of a very shallow, noncalcareous 
soil. The included soils make up about 15 percent of any 
area. 

Areas of this Aledo soil are used for range. The poten- 
tial is low for this use and for wildlife habitat. Proper 
stocking and controlled grazing are needed in manage- 
ment of range. Cultivated crops are not suited because 
the depth to bedrock is shallow. 

This soil has low potential for urban development. The 
depth to rock is the major limitation and is difficult to 
overcome. The potential is medium for recreation devel- 
opment. The slope and small stones are limitations. 

This soil is in capability subclass Vis and Shallow 
range site. 


2 一 Aledo soils, hilly. These very shallow to shallow, 
loamy soils are on breaks along the Red River. Slope is 
10 to 30 percent. Areas are long and narrow and range 
from 40 to several hundred acres. 

This undifferentiated group is made up of about 51 
percent Aledo soils and soils that are similar to Aledo 
soils and 49 percent soils of minor extent. The extent of 
these soils in the mapped areas is not uniform, and the 
pattern in which the soils occur is not regular. 

Typically, the surface layer of an Aledo soil is very 
dark grayish brown, moderately alkaline very gravelly 
clay loam about 8 inches thick. It is about 40 percent 
fragments of limestone. Below a depth of 8 inches is 
hard, slightly fractured limestone. 

The Aledo soils in this unit are well drained. Runoff is 
rapid. Permeability is moderate, and available water ca- 
pacity is very low. The hazard of erosion is severe. 

Included with these soils in mapping are areas of soils 
that are deeper than these Aledo soils and areas of soils 
that are more clayey. Also included are areas of rock 
outcrop. 

Areas of these soils are used for wildlife habitat and 
for range. The potential is low for these uses. The native 
vegetation in most areas is Texas oak and winged elm 
trees and mid and tall grasses. Cultivated crops and 
improved pasture are not suited to these soils. 

These soils have low potential for urban development 
and recreation uses. The steepness of slope and pres- 
ence of stones are the major limitations. 

These soils are in capability subclass Vlls and Rocky 
Hills range site. 


3—Altoga clay loam, 5 to 8 percent slopes. This 
deep, sloping, loamy soil is on terraces above major 
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Streams. Areas are long and narrow and range from 10 
to 180 acres. 

Typically, the surface layer is dark grayish brown, mod- 
erately alkaline clay loam about 6 inches thick. Below 
this to a depth of 65 inches is moderately alkaline clay 
loam. From 6 to 43 inches the clay loam is very pale 
brown, and from 43 to 65 inches it is light yellowish 
brown and has about 5 percent visible calcium carbon- 
ate. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderate, and available water capacity is high. The 
hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Howe and Lewisville soils. The included soils make up 
less than 15 percent of any area. 

Areas of this Altoga soil are used mainly for range. 
The potential is high for this use. Proper stocking and 
controlled grazing are needed in management of range. 
The potential is low for cultivated crops. Terraces are 
needed to help control runoff and reduce erosion. Leav- 
ing crop residue on the surface of this soil helps improve 
tilth and reduce erosion. The potential is medium for 
improved pasture and is low for wildlife habitat. 

This soil has medium potential for urban development. 
The high shrink-swell potential and low strength are the 
major limitations, but these can be overcome by good 
design and proper installation of structures. The potential 
is medium for recreation uses because of the clayey 
surface layer. 

This soil is in capability subclass IVe and Clay Loam 
range site. 


4—Aubrey fine sandy loam, 5 to 8 percent slopes. 
This moderately deep, sloping, loamy soil is on ridges 
and side slopes of ridges. Areas are oblong and range 
from 10 to 90 acres. 

Typically, the surface layer is brown, strongly acid fine 
sandy loam about 4 inches thick. Below this to a depth 
of 26 inches is very strongly acid, yellowish red clay. 
From 17 to 26 inches the clay has common, medium, 
distinct brownish yellow mottles. Between depths of 26 
and 38 inches is red, yellowish brown, and gray clayey 
shale. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is slow, and available water capacity is low. The 
hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Birome and Callisburg soils. The included soils make up 
less than 20 percent of any area. 

Areas of this Aubrey soil are used mainly for pasture 
and for range. Oak trees and scattered stands of native 
grasses are in some areas that have not been disturbed. 
The potential is low for pasture and range. Common and 
improved bermudagrasses are the major grasses used to 
improve pasture. 

Proper stocking, controlled grazing, and control of 
brush are needed in management of range. The potential 
is low for cultivated crops. Liming is needed to neutralize 
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the acidity of the soil, and terraces are needed to help 
control runoff and reduce erosion. The potential is high 
for wildlife habitat. 

This soil has medium potential for urban uses. The 
moderate shrink-swell potential, corrosivity, and low 
strength are the major limitations. Good design and 
proper installation of structures is needed. The potential 
is low for septic tank filter fields. The potential is medium 
for recreation development. Slow permeability is the 
main limitation. 

This soil is in capability subclass IVe and Tight Sandy 
Loam range site. 


5—Aubrey-Birome complex, 3 to 12 percent 
slopes. These gently sloping to strongly sloping soils are 
on convex stony ridges. Areas are oblong and range 
from 20 to 400 acres. 

This complex is made up of about 60 percent Aubrey 
soils and soils that are similar to Aubrey soils, 27 percent 
Birome soils, and 13 percent soils of minor extent. Areas 
of these soils are so intricately mixed that to separate 
them at the scale used in mapping was not practical. 


The Aubrey soils are on slightly convex side slopes of 
ridges. Ironstone and sandstone fragments 3 to 30 
inches across cover 1 to 30 percent of the surface. 
Typically, the Aubrey soil has a surface layer of dark 
yellowish brown, neutral stony fine sandy loam about 3 
inches thick. Below this to a depth of 6 inches is light 
yellowish brown, neutral stony fine sandy loam. From 6 
to 32 inches is red, extremely acid clay that has 
common, coarse, yellowish brown mottles below a depth 
of 18 inches. From 32 to 48 inches is mottled red, dark 
brown, and gray, extremely acid shaly clay. Below a 
depth of 48 inches is very strongly acid shale. 

The Birome soils are on convex ridgetops. Ironstone 
and sandstone fragments 4 to 36 inches across cover 1 
to 30 percent of the surface. Typically, the Birome soil 
has a surface layer of pale brown, slightly acid stony fine 
sandy loam about 4 inches thick (fig. 1). Below this to a 
depth of B inches is light yellowish brown, slightly acid 
stony fine sandy loam. From 8 to 25 inches is red, 
extremely acid clay that has a few strong brown mottles 
below a depth of 18 inches. From 25 to 31 inches is 
mottled brown, yellowish brown, and reddish brown, ex- 
tremely acid clay. Below a depth of 31 inches is dark red 
and strong brown, extremely acid sandstone. 

These Aubrey and Birome soils are well drained. 
Runoff is rapid. Permeability is slow, and available water 
capacity is low. The hazard of erosion is moderate. 

Included with these soils in mapping are areas of a 
soil that is shallow over sandstone. 

Most areas of these soils are covered with oak trees 
and scattered patches of native grasses. The potential is 
low for range. The low available water capacity, acidity, 
and canopy of trees limit the production of forage. 
Proper stocking, controlled grazing, and control of brush 
are needed in management of range. Cultivated crops 


Figure 1.—Profile of Birome stony fine sandy loam. 


and improved pasture are not suited because of the 
large stones. The potential is high for wildlife habitat. 

These soils have medium potential for most urban 
uses. The moderate shrink-swell potential, low strength, 
corrosivity, and stones on the surface are major limita- 
tions. Good design and proper installation of structures is 
needed to overcome these limitations. The potential is 
low for septic tank filter fields. Slow permeability is the 
main limitation. The potential is medium for recreation 
uses. The slope and large stones on the surface are 
major limitations. 

These soils are in capability subclass Vle and Sand- 
stone Hill range site. 


6—Aubrey-Birome-Urban land complex, 3 to 12 
percent slopes. This complex consists of gently sloping 


10 


to strongly sloping soils on convex ridges. Areas are oval 
and range from 10 to 100 acres. 

This complex is made up of about 30 percent Aubrey 
soils, 20 percent Birome soils, 40 percent Urban land, 
and 10 percent soils of minor extent. Areas of these 
soils and Urban land are so intricately mixed that to 
separate them at the scale used in mapping was not 
practical. 

Typically, the Aubrey soil has a surface layer of dark 
yellowish brown, neutral stony fine sandy loam about 6 
inches thick. Below this to a depth of 32 inches is red, 
extremely acid clay, and below a depth of 32 inches is 
mottled red, gray, and strong brown, very strongly acid 
or extremely acid shaly clay. 

Typically, the Birome soil has a surface layer of pale 
brown, slightly acid stony fine sandy loam about 8 inches 
thick. Below this to a depth of 31 inches is extremely 
acid clay. To a depth of 25 inches the clay is red, and 
below a depth of 25 inches it is mottled reddish brown, 
brown, and yellowish brown. Below 31 inches is dark red 
and strong brown, extremely acid sandstone. 

The soils in this complex are well drained. Runoff is 
rapid. Permeability is slow, and available water capacity 
is low. The hazard of erosion is severe. 

Urban land consists mainly of single unit dwellings and 
the adjoining streets, driveways, and sidewalks. Service 
stations and small shopping centers are in some areas. 

The soils in this complex have medium potential for 
urban uses. The native oak trees and rolling topography 
are attractive to developers and homeowners. The depth 
to rock, stones on the surface, and acidity are the major 
limitations. Erosion is a hazard. Because erosion and 
these limitations are difficult to overcome, good planning 
and design of structures is essential. Lawns need addi- 
tional topsoil and require frequent watering. Slopes need 
protection from erosion during construction and develop- 
ment of lawns. 

This complex is not assigned to a capability subclass 
or range site. 


7—Aubrey soils, 3 to 8 percent slopes, severely 
eroded. These moderately deep, gently sloping to slop- 
ing soils are on side slopes of ridges. Areas are oblong 
and range from 10 to 50 acres. These soils have gullies 
that are about 40 to 120 feet apart, 1 to 4 feet deep, and 
6 to 30 feet wide. The texture of the surface layer is 
variable. In some areas the surface layer is a mixture of 
the original surface layer and the upper part of the sub- 
soil. The extent of these soils in mapped areas is not 
uniform, and the pattern in which the soils occur is not 
regular. 

Typically, the surface layer of an Aubrey soil is brown, 
medium acid fine sandy loam about 3 inches thick. 
Below this to a depth of 23 inches is clay. From 3 to 8 
inches the clay is reddish brown and medium acid, and 
from 8 to 23 inches it is reddish brown and strongly acid 
and has mottles of brownish yellow and gray. Between 
depths of 23 and 38 inches is yellowish brown and gray, 
slightly acid shaly clay. 


SOIL SURVEY 


These soils are well drained. Runoff is rapid, and per- 
meability is slow. Available water capacity is low. The 
hazard of erosion is severe. 

Included with these soils in mapping are areas of 
eroded Birome, Gasil, and Konsil soils. The included 
soils make up less than 30 percent of any area. 

Areas of these Aubrey soils are used for pasture. The 
potential is low for this use. Sparse stands of common 
bermudagrass, threeawn, and silver bluestem are the 
main grasses. A good cover of grass is needed to pro- 
tect these soils from erosion. The potential is low for 
range. Controlled grazing and maintenance of a good 
cover of grass are needed to help control erosion. The 
potential is low for cultivated crops. In cropland, the 
shaping and smoothing of gullies is required, and ter- 
races and diversions are needed to protect the soils 
from erosion. The potential is medium for wildlife habitat. 

These soils have medium potential for most urban 
uses. The erosion, corrosivity, moderate shrink-swell po- 
tential, and low strength are the main limitations. Areas 
need shaping and smoothing and require protection from 
erosion during construction. The potential for septic tank 
filter fields is low because of the slow permeability. The 
potential for recreation uses is medium. Shaping and 
smoothing of the gullies is needed before the installation 
of recreation facilities. 

These soils are in capability subclass Vle and Tight 
Sandy Loam range site. 


8—Austin silty clay, 1 to 3 percent slopes. This 
moderately deep, gently sloping, clayey soil is on up- 
lands. Areas are oval or long and narrow and range from 
10 to about 100 acres. 

Typically, the surface layer is dark grayish brown, mod- 
erately alkaline silty clay about 17 inches thick. Below 
this to a depth of 38 inches is moderately alkaline silty 
clay. To a depth of 27 inches the silty clay is grayish 
brown, and from 27 to 38 inches it is brown. Below a 
depth of 38 inches is white, platy chalk. The chalk be- 
comes massive at a depth of about 42 inches. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderately slow, and available water capacity is 
low. The hazard of erosion is slight. 

included with this soil in mapping are small areas of 
Stephen, Whitewright, Howe, and Fairlie soils. The in- 
cluded soils make up less than 15 percent of any area. 

Areas of this Austin soil are dominantly used for culti- 
vated crops. The potential is high for this use. Leaving 
crop residue on the surface of this soil helps to control 
erosion, reduce soil temperature, and conserve moisture. 
The potential is high for pasture and range. improved 
bermudagrasses are well suited to this soil. Proper 
stocking and controlled grazing are needed in manage- 
ment of range. The potential is medium for wildlife habi- 
tat. 

This soil has medium potential for most urban devel- 
opment. The shrink-swell potential, low strength, corrosi- 
vity to uncoated steel, and moderate depth of the soil 
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affect urban development. The potential is low for septic 
tank filter fields. The slow permeability and depth to rock 
are the main limitations. Increasing the area of the ab- 
sorption field helps to overcome these limitations. The 
potential is medium for recreation uses. The clayey sur- 
face layer is the major limitation. 

This soil is in capability subclass llle and Clay Loam 
range site. 


9—Austin silty clay, 3 to 5 percent slopes. This 
moderately deep, gently sloping, clayey soil is on up- 
lands. Areas are oblong and range from 10 to 70 acres. 

Typically, the surface layer is dark grayish brown, mod- 
erately alkaline silty clay about 11 inches thick. Below 
this to a depth of 22 inches is grayish brown, moderately 
alkaline silty clay. To a depth of 15 inches the silty clay 
is grayish brown, and from 15 to 22 inches it is light 
brownish gray. Between depths of 22 and 30 inches is 
light gray, moderately alkaline silty clay loam, and below 
a depth of 30 inches is white, platy chalk. The chalk 
becomes massive at a depth of about 36 inches. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderately slow, and available water capacity is 
low. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Stephen, Howe, and Whitewright soils. The included soils 
make up less than 15 percent of any area. 

Areas of this Austin soil are used mainly for improved 
pasture and for cultivated crops. The potential is high for 
these uses. Improved bermudagrasses are well suited to 
this 801. Leaving crop residue on the surface of this soil 
helps to control runoff and erosion. The potential is high 
for range. Proper stocking and controlled grazing help to 
maintain a good grass cover and reduce erosion. The 
potential is medium for wildlife habitat. 

This soil has medium potential for most urban uses. 
The depth of the soil, low strength, corrosivity to uncoat- 
ed steel, and shrink-swell potential are the main limita- 
tions. The potential is low for septic tank filter fields. The 
slow permeability and depth to rock are the main limita- 
tions. The potential is medium for recreation uses. The 
clayey surface layer is the major limitation. 

This soil is in capability subclass IVe and Clay Loam 
range site. 


10—Austin-Urban land complex, 1 to 5 percent 
slopes. This complex consists of gently sloping soils on 
ridges. Areas are oval and range from 80 to 200 acres. 

This complex is made up of about 55 percent Austin 
soils, 30 percent Urban land, and 15 percent soils of 
minor extent. Areas of these soils and Urban land are so 
intricately mixed that to separate them at the scale used 
in mapping was not practical. 

Typically, the Austin soil has a surface layer of dark 
grayish brown, moderately alkaline silty clay about 11 
inches thick. Below this to a depth of 22 inches is gray- 
ish brown, moderately alkaline silty clay. From 11 to 15 
inches the silty clay is gray, and from 15 to 22 inches it 
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is light brownish gray. Between depths of 22 to 30 
inches is light gray, moderately alkaline silty clay loam. 
Below a depth of 30 inches is white, platy chalk. The 
chalk becomes massive at a depth of about 35 inches. 

The Austin soil is well drained. Runoff is medium. 
Permeability is moderately slow, and available water ca- 
pacity is low. The hazard of erosion is moderate. 

Urban land consists mainly of single-unit dwellings and 
the adjoining streets, driveways, and sidewalks. Service 
stations and small shopping centers are in some areas. 

Included with the Austin soils and Urban land in map- 
ping are small areas of Howe and Whitewright soils. 

Areas of this complex are dominantly used for urban 
development. The potential is medium for this use. The 
shrink-swell potential, soil depth, and high corrosivity to 
steel are the major limitations. The potential is medium 
for recreation development. The clayey surface layer is 
the major limitation. 

This complex is not assigned to a capability subclass 
or a range site. 


11—Bastrop loam, 0 to 1 percent slopes. This deep, 
nearly level, loamy soil is on high terraces above the 
flood plains of major streams. Areas are oval and range 
from 15 to 100 acres. 

Typically, the surface layer is yellowish brown, slightly 
acid loam about 5 inches thick. Below this to a depth of 
11 inches is brown, slightly acid loam. From 11 to 24 
inches is reddish brown, slightly acid sandy clay loam, 
and from 24 to 36 inches is yellowish red, medium acid 
sandy clay loam. Between the depths of 36 and 62 
inches is reddish yellow, medium acid sandy clay loam. 

This soil is well drained. Surface runoff is medium. 
Permeability is moderate, and available water capacity is 
high. The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Oklared and Okay soils on the slightly lower parts of 
terraces. The included soils make up less than 20 per- 
cent of any area. 

Areas of this Bastrop soil are used mainly for cultivat- 
ed crops and for pasture. The potential is high for these 
uses. Improved bermudagrasses are suitable for im- 
proved pasture. The potential is medium for range. 
Proper stocking, controlled grazing, and control of brush 
are needed in management of range. The potential is 
high for wildlife habitat. 

This soil has high potential for urban development and 
for recreation development. 

This soil is in capability class | and Sandy Loam range 
site. 


12—Bastrop loam, 1 to 3 percent slopes. This deep, 
gently sloping, loamy soil is on high terraces above flood 
plains. Areas are oblong and range from 15 to 150 
acres. 

Typically, the surface layer is reddish brown, neutral 
loam about 6 inches thick. Below this to a depth of 18 
inches is reddish brown, slightly acid clay loam. From 18 
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to 62 inches is red sandy clay loam that is medium acid 
in the upper part and slightly acid in the lower part. 

This soil is well drained. Surface runoff is medium. 
Permeability is moderate, and available water capacity is 
high. The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Konsil soils on slightly higher parts of the landscape 
above terraces and Oklared soils on slightly lower parts 
of terraces. The included soils make up less than 20 
percent of any area. 

Areas of this Bastrop soil are used mainly for pasture. 
The potential is high for this use. Common and coastal 
bermudagrasses are well suited to improved pasture. 
The potential is high for row crops and small grain. 
Leaving crop residue on the surface of this soil helps to 
control erosion. The potential is medium for range. 
Proper stocking, controlled grazing, and control of brush 
are needed in management of range. The potential is 
high for wildlife habitat. 

This soil has high potential for urban development and 
for recreation development. 

This soil is in capability subclass lle and Sandy Loam 
range site. 


13—8Bolar clay loam, 1 to 5 percent slopes. This 
moderately deep, gently sloping, loamy soil is on up- 
lands. Areas are oval and range from 8 to 60 acres. 

Typically, the surface layer of this calcareous, moder- 
ately alkaline soil is brown clay loam about 10 inches 
thick. Below this to a depth of 22 inches is pale brown 
clay loam. From 22 to 33 inches is very pale brown clay 
loam that has common soft masses of calcium carbon- 
ate, and from 33 to 37 inches is light gray shaly clay that 
has many yellow mottles and common soft masses and 
concretions of calcium carbonate. Hard, fractured, lime- 
stone is below a depth of 37 inches. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderate, and available water capacity is low. The 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Aledo and Purves soils on low benches and ridges and 
Sanger soils on the lower parts of slopes and in valley fill 
areas. The included soils make up less than 20 percent 
of any area. 

Areas of this Bolar soil are used mainly for range, and 
the potential is high for this use. The potential is low for 
row crops; however, the yield of small grain on this soil 
is medium. Terraces and waterways are needed to help 
protect this soil from erosion. The potential is medium for 
pasture and for wildlife habitat. Improved bermuda- 
grasses are well suited to this soil. 

This soil has medium potential for most urban uses. 
The depth to rock, low strength, shrink-swell potential, 
and corrosivity to uncoated steel are the main limitations. 
The bedrock limits grading and leveling and restricts 
downward movement of water. The potential is low for 
septic tank filter fields because of the depth to rock. The 
potential is medium for recreation uses. The depth to 
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SOIL SURVEY 


rock and clayey texture of the surface layer are the main 
limitations. 

This soil is in capability subclass !lle and Clay Loam 
range site. 


14—Bolar clay loam, 5 to 8 percent slopes. This 
moderately deep, sloping, loamy soil is on uplands. 
Areas are long and narrow and range from 10 to 70 
acres. 

Typically, the surface layer of this calcareous, moder- 
ately alkaline soil is grayish brown clay loam about 10 
inches thick. Below this to a depth of 18 inches is light 
brownish gray clay loam, and from 18 to 30 inches is 
light yellowish brown clay loam that has light brownish 
gray and yellowish brown mottles. Hard fractured lime- 
stone is below a depth of 30 inches. 

This soil is well drained. Runoff is rapid. Permeability is 
moderate, and available water capacity is low. The 
hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Aledo and Purves soils on low benches and ridges and 
areas of soils that have a surface layer thinner than that 
of the Bolar soils. The included soils make up less than 
25 percent of any area. 

Areas of this Bolar soil are used for range, and the 
potential is high for this use. Proper stocking and con- 
trolled grazing help to obtain good yields. The potential 
is low for cultivated crops. Terraces and waterways are 
needed to help protect the soil from erosion. The poten- 
tial is medium for pasture and for wildlife habitat. Im- 
proved bermudagrasses are well suited to this soil. 

This soil has medium potential for most urban uses. 
The depth to rock, low strength, shrink-swell potential, 
and corrosivity to uncoated steel are the main limitations. 
The bedrock limits grading and leveling and restricts 
downward movement of water. The potential is low for 
septic tank filter fields because of the depth to rock. The 
potential is medium for most recreation uses. The clayey 
surface layer and depth to rock are the main limitations. 

This soil is in capability subclass IVe and Clay Loam 
range site. 


15—Bolar-Aledo complex, 3 to 12 percent slopes. 
These gently sloping to strongly sloping soils are on 
upland ridges and on side slopes along drains. The side 
slopes are stratified with limestone every 5 to 20 feet at 
places where there are changes in elevation. Because of 
this stratification, side slopes have a benched or ter- 
raced appearance. Areas are long and narrow and range 
from 30 to 150 acres. 

This complex is made up of about 52 percent Bolar 
soils and soils that are similar to the Bolar soils, 28 
percent Aledo soils, and 20 percent soils of minor 
extent. These soils are so intricately mixed that to sepa- 
rate them at the scale used in mapping was not practical. 

The Bolar soils are in areas between the stratified 
limestone. They have plane to slightly convex slopes. 
Typically, the surface layer of these calcareous, moder- 
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ately alkaline soils is grayish brown clay loam about 9 
inches thick. Below this to a depth of 18 inches is light 
brownish gray clay loam. Between depths of 18 and 26 
inches is very pale brown gravelly clay loam. Below a 
depth of 26 inches is hard fractured limestone. 

The Bolar soils are well drained. Surface runoff is 
rapid, and permeability is moderate. Available water ca- 
pacity is low. The hazard of erosion is severe if this soil 
is not protected. 

The Aledo soils are on ridgetops and in areas near the 
bands of limestone. They have convex slopes. Typically, 
the surface layer is dark grayish brown, moderately alka- 
line very gravelly clay 10807. Hard, slightly fractured lime- 
stone is at a depth of about 8 inches. |n addition to 
gravel fragments, the surface layer contains a few frag- 
ments of limestone 3 to 10 inches wide. 

The Aledo soils are well drained. Surface runoff is 
rapid. Permeability is moderate, and available water ca- 
pacity is very low. The hazard of erosion is severe if this 
soil is not protected. 

Included with these soils in mapping are a few small 
areas of Sanger and Purves soils on the lower parts of 
the slopes. 

Areas of these Bolar and Aledo soils are used for 
range and for wildlife habitat. The production of native 
grasses is medium, and the forage is high in quality. 
Proper stocking and controlled grazing are needed in 
management of range. The potential is medium for wild- 
life habitat. These soils are not suited to cultivated crops. 
The potential is low for improved pasture. Shallow depth 
and surface stones are limitations for these uses. 

These soils have low potential for urban development. 
Shallow depth to rock is a limitation that is difficult to 
overcome. The potential is low for recreation develop- 
ment because of slope and rock outcrops. 

The soils in this complex are in capability subclass VIs. 
The Bolar soils are in Clay Loam range site, and the 
Aledo soils are in Shallow range site. 


16—Bunyan and Whitesboro soils, frequently 
flooded. These nearly level soils are on narrow flood 
plains of small streams. Slope is O to 1 percent. Areas 
are long and narrow and range from 50 to 600 acres. 
These soils are flooded one to three times per year for 
brief periods during spring and fall. 

This unit is made up of about 66 percent Bunyan soils 
and soils that are similar to Bunyan soils, 30 percent 
Whitesboro soils, and 4 percent soils of minor extent. 
The extent of these soils in mapped areas is not uniform, 
and the pattern in which the soils occur is not regular. 

Typically, the Bunyan soil has a surface layer of light 
yellowish brown, neutral fine sandy loam about 22 inches 
thick. Below this to a depth of 48 inches is slightly acid 
clay loam. To a depth of 30 inches the clay loam is 
yellowish brown, and from 30 to 48 inches it is dark 
yellowish brown and has a few light brown mottles. Be- 
tween depths of 48 and 65 inches is yellowish brown, 
neutral loam. 
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The Bunyan soil is well drained. Runoff is slow. Per- 
meability is moderate, and available water capacity is 
high. The hazard of erosion is slight. 

Typically, the Whitesboro soil has a surface layer of 
dark grayish brown, neutral loam about 19 inches thick. 
Below this to a depth of 27 inches is dark grayish brown, 
slightly acid sandy clay loam that has gray and reddish 
brown mottles. From 27 to 39 inches is brown, slightly 
acid clay loam that has reddish brown and gray mottles. 
Between depths of 39 and 72 inches is mottled gray and 
reddish yellow, moderately alkaline sandy clay loam. 

This Whitesboro soil is moderately well drained. Runoff 
is slow. Permeability is moderate, and available water 
capacity is high. The hazard of erosion is slight. 

Included with these soils in mapping are small areas of 
soils that have a coarser texture than the Bunyan and 
Whitesboro soils. The included soils make up less than 
20 percent of any area. 

Areas of these soils are used for pasture, and the 
potential is high for this use. Improved bermudagrasses 
are suited to these soils. These soils are not suited to 
cultivated crops. The potential! is high for range and for 
wildlife habitat. Deferred grazing and control of brush are 
needed in management of range. 

These soils have low potential for urban uses and for 
recreation uses. The flooding and wetness are the main 
limitations. 

These soils are in capability subclass Vw and Loamy 
Bottomland range site. 


17—Callisburg fine sandy loam, 1 to 3 percent 
slopes. This deep, loamy, gently sloping soil is on foot 
slopes and in valley fill areas on uplands. Areas are 
oblong and range from 7 to about 130 acres. 

Typically, the surface layer is brown, slightly acid fine 
sandy loam about 6 inches thick. Below this to a depth 
of 16 inches is strong brown, medium acid sandy clay 
loam. From 16 to 24 inches is brownish yellow, medium 
acid sandy clay that has a few reddish brown mottles; 
from 24 to 47 inches is yellowish brown, very strongly 
acid sandy clay that has light gray and red mottles; and 
between depths of 47 and 60 inches is yellowish brown, 
medium acid sandy clay that has light brownish gray and 
red mottles. 

This soil is well drained. Runoff is slow. Permeability is 
moderately slow, and available water capacity is high. 
The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Gasil and Konsil soils on low ridges. The included soils 
make up less than 20 percent of any area. 

Areas of this soil are used mainly for pasture and for 
range. The potential is medium for these uses. Pasture is 
mainly improved bermudagrasses. Proper stocking, con- 
trolled grazing, and control of brush are needed in man- 
agement of range. The potential is medium for cultivated 
crops. Returning crop residue to the surface of this soil 
helps to reduce erosion and maintain the content of 
organic matter. Terraces and farming on the contour 
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help to control erosion on cropland. The potential is high 
for wildlife habitat. 

This soil has medium potential for urban uses. The low 
strength is the main limitation. This can be overcome by 
good design and proper installation of structures. The 
potential is high for most recreation uses. 

This soil is in capability subclass lle and Sandy Loam 
range site. 


18—Callisburg fine sandy loam, 2 to 5 percent 
slopes, eroded. This deep, loamy, gently sloping soil is 
on low ridges. Areas are oblong and range from 10 to 
about 160 acres. This soil has a series of rills and U- 
shaped gullies that are 60 to 160 feet apart, 6 to 14 
inches deep, and 3 to 20 feet wide. The rills and gullies 
have sloping sides and are easily crossed by farm ma- 
chinery. 

Typically, the surface layer is pale brown, neutral fine 
sandy loam about 5 inches thick. Below this to a depth 
of 16 inches is brown, slightly acid sandy clay. From 16 
to 27 inches is yellowish brown, medium acid sandy clay 
that has red and reddish brown mottles, and from 27 to 
50 inches is brownish yellow, medium acid sandy clay 
that has red and light gray mottles. Between depths of 
50 and 62 inches is brownish yellow, neutral sandy clay 
that has strong brown mottles. 

This soil is well drained. Surface runoff is medium. 
Permeability is moderately slow, and available water ca- 
pacity is high. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Gasil and Konsil soils on the higher parts of the land- 
scape and small areas of Crosstell soils on the lower 
parts. The included soils make up less than 20 percent 
of any area. 

Areas of this soil are used for pasture and for range. 
The potential is medium for these uses. Proper stocking, 
deferred grazing, and control of brush are needed in 
management of range. The potential is medium for culti- 
vated crops. Terraces and farming on the contour are 
needed to help control erosion on cropland. The poten- 
tial for wildlife habitat is high. 

This soil has medium potential for most urban uses. 
The low strength is the main limitation, and this can be 
overcome by good design of structures. The potential for 
most recreation development is high. 

This soil is in capability subclass 1116 and Sandy Loam 
range site. 


19—Callisburg flne sandy loam, 5 to 8 percent 
slopes. This deep, sloping, loamy soil is on low ridges. 
Areas are mainly oval and range from 10 to 160 acres. 

Typically, the surface layer is brown, medium acid fine 
sandy loam about 6 inches thick. Below this to a depth 
of 14 inches is brown, medium acid sandy clay loam. 
Between depths of 14 and 70 inches is medium acid 
sandy clay. From 14 to 30 inches the clay is brownish 
yellow and has red mottles, from 30 to 44 inches it is 
reddish yellow and has red mottles, and from 44 to 70 
inches it is reddish yellow and has red and gray mottles. 


SOIL SURVEY 


This soil is well drained. Surface runoff is medium. 
Permeability is moderately slow, and available water ca- 
pacity is high. The hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Gasil and Konsil soils. The included soils make up about 
15 percent of most areas. 

Areas of this soil are used for pasture and for range. 
The potential is medium for these uses. Improved ber- 
mudagrasses are suited to this soil. Maintaining a good 
stand of grass is necessary to control erosion. Proper 
stocking and controlled grazing help to maintain a good 
cover of grass. The potential is low for cultivated crops. 
Terraces are needed to help control erosion. The poten- 
tial is high for wildlife habitat. 

This soil has medium potential for urban uses. The low 
strength is a major limitation, and erosion is a hazard. 
Diversions, terraces, or other measures are needed to 
help protect this soil from erosion during construction. 
The potential is medium for recreation uses. Slope is the 
main limitation. 

This soil is in capability subclass IVe and Sandy Loam 
range site. 


20—Callisburg soils, 3 to 8 percent slopes, severe- 
ly eroded. These deep, gently sloping to sloping, loamy 
soils are on severely eroded ridges and side slopes 
along streams. Areas are irregular in shape and range 
from 10 to 60 acres. These soils have a series of gullies 
that are 30 to 120 feet apart, 1 to 5 feet deep, and 6 to 
35 feet wide. Most of the gullies can not be crossed by 
farm machinery. 

Typically, the surface layer of a Callisburg soil is 
brown, neutral fine sandy loam about 3 inches thick. 
Below this to a depth of 12 inches is light yellowish 
brown, medium acid sandy clay that has reddish yellow 
mottles, and from 12 to 30 inches is brownish yellow, 
strongly acid sandy clay that has reddish yellow mottles. 
Between depths of 30 and 52 inches is light yellowish 
brown, strongly acid clay that has reddish yellow and 
light gray mottles. 

These soils are well drained. Surface runoff is rapid. 
Permeability is moderately slow, and available water ca- 
pacity is high. The hazard of erosion is severe. 

Included with these soils in mapping are eroded areas 
of Aubrey, Gasil, and Konsil soils that are mainly on the 
higher parts of the landscape or the upper parts of 
slopes. The included soils make up less than 35 percent 
of any area. 

Areas of these soils are used for native pasture. 
Sparse stands of common bermudagrass, threeawn, and 
silver bluestem are the main grasses. The potential is 
medium for range. Controlled grazing and control of 
brush are needed in management of range. The potential 
is low for pasture; however, the production of common 
and improved bermudagrasses is moderate in some 
areas. Maintaining a good vigorous stand of grasses is 
vital to control erosion. These soils are not suitable for 
cultivated crops. The potential is high for wildlife habitat. 
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These soils have low potential for most urban uses. 
The low strength is a major limitation, and erosion is a 
hazard. Terraces, diversions, or other measures are 
needed during construction to help protect these soils 
from erosion. The potential is low for recreation uses. 
Shaping and smoothing of the surface is required before 
the installation of recreation areas. 

These soils are in capability subclass Vle and Sandy 
Loam range site. 


21—Crockett loam, 0 to 1 percent slopes. This 
deep, nearly level, loamy soil is on smooth uplands and 
in valley fill areas. Areas are oval and range from 6 to 
100 acres. 

Typically, the surface layer is dark grayish brown, 
slightly acid loam about 9 inches thick. Below this to a 
depth of 40 inches is medium acid and slightly acid clay. 
From 9 to 16 inches the clay is mottled dark grayish 
brown and reddish brown; between 16 and 28 inches it 
is pale brown and has brownish yellow mottles; and from 
28 to 40 inches it is grayish brown. Between depths of 
40 and 53 inches is dark grayish brown, neutral clay, and 
below this to a depth of 60 inches is dark grayish brown, 
mildly alkaline shaly clay. 

This soil is moderately well drained. Runoff is slow. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Normangee soils on slightly higher parts of the land- 
scape and Wilson and Mabank soils on slightly lower 
parts. The included soils make up less than 25 percent 
of any area. 

Areas of this soil are used for cultivated crops and for 
pasture. Small grain is the main crop. Common and 
improved bermudagrasses are the major pasture 
grasses. Mesquite trees invade abandoned fields and 
poorly managed areas. The potential is high for pasture 
and is medium for cultivated crops. Returning crop resi- 
due to the surface of this soil helps to improve tilth and 
conserve moisture. The potential is medium for range 
and for wildlife habitat. Proper stocking, control of brush, 
and controlled grazing are the main needs in manage- 
ment of range. 

This soil has medium potential for most urban uses. 
The corrosivity to uncoated steel, shrink-swell potential, 
and low strength are the main limitations. These can be 
overcome by proper design and careful installation of 
structures. The potential for septic tank filter fields is low 
because of the very slow permeability. The potential is 
medium for recreation development. The very slow per- 
meability is the main limitation. Adequate drainage needs 
to be provided for recreation sites. 

This soil is in capability subclass 1116 and Claypan 
Prairie range site. 


22—Crockett loam, 1 to 3 percent slopes. This 
deep, gently sloping, loamy soil is on smooth uplands 
and in valley fill areas. Areas are oblong or irregular in 
shape. They range from about 10 to 90 acres. 
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Typically, the surface layer is slightly acid, brown loam 
about 6 inches thick. Below this to a depth of 14 inches 
is light yellowish brown, medium acid clay that has light 
reddish brown mottles. From 14 to 29 inches is light 
brownish gray, neutral clay that has yellowish red mot- 
tles, and from 29 to 40 inches is light brownish gray, 
moderately alkaline clay that has brownish yellow mot- 
tles and a few calcium carbonate concretions. Between 
depths of 40 and 52 inches is light gray, moderately 
alkaline clay that has yellow mottles, and below this to a 
depth of 80 inches is brownish yellow and gray, moder- 
ately alkaline shaly clay. 

This soil is moderately well drained. Runoff is slow. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Callisburg, Normangee, and Mabank soils. The included 
soils make up less than 25 percent of any area. 

Areas of this soil are used mainly for pasture. The 
potential is high for this use. Common and improved 
bermudagrasses are the major pasture grasses. The po- 
tential is medium for cultivated crops. Returning crop 
residue to the surface of this soil helps conserve mois- 
ture and reduce erosion. Cover crops are beneficial on 
this soil. Farming on the contour and terracing are 
needed to help reduce erosion. The potential is medium 
for range and for wildlife habitat. Proper stocking and 
controlled grazing are needed in management of range. 

This soil has medium potential for urban development. 
The high shrink-swell potential, corrosivity to uncoated 
steel, and low strength are the main limitations. Proper 
design and installation of structures is needed. The po- 
tential is low for septic tank filter fields because move- 
ment of water in the clayey subsoil is very slow. The 
potential is medium for recreation uses. The very slow 
permeability is a major limitation. This limitation can be 
overcome by installing drainage and by paving areas. 

This soil is in capability subclass 1116 and Claypan 
Prairie range site. 


23—Crockett loam, 2 to 5 percent slopes, eroded. 
This deep, gently sloping, loamy soil is on convex ridges 
and side slopes on uplands. Areas are irregular in shape 
and range from 10 to 150 acres. Most areas of this soil 
have shallow gullies that are 20 to 120 feet apart. Many 
of the gullies are partially healed and covered with grass. 
In many areas the surface layer is not eroded between 
the gullies, but in some areas it has been removed or 
partly removed by sheet erosion. 

Typically, the surface layer is dark grayish brown, 
medium acid loam about 4 inches thick. Below this to a 
depth of 11 inches is mottled reddish brown and dark 
grayish brown, slightly acid clay. From 11 to 23 inches is 
light olive brown, slightly acid clay that has light yellowish 
brown mottles, and from 23 to 44 inches is light olive 
brown clay that is neutral in the upper part and mildly 
alkaline in the lower part. Between depths of 44 and 52 
inches is light olive brown, moderately alkaline clay that 
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has yellowish brown mottles, and below this to a depth 
of 65 inches is mottled yellowish brown, light brownish 
gray, and light olive brown, moderately alkaline clay. 

This soil is moderately well drained. Runoff is medium. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Crosstell soils on the same positions in the landscape as 
the Crockett soil and small areas of Callisburg soils on 
higher positions. The included soils make up less than 
20 percent of any area. 

Areas of this soil are used mainly for pasture. The 
potential is medium for this use. Common and improved 
bermudagrasses are the main pasture grasses. Proper 
fertilization and keeping a good cover of grass on the 
Soil help to improve pasture. The potential is medium for 
cultivated crops. Terraces are needed to help control 
runoff and reduce erosion. Returning crop residue to the 
surface of this soil helps to control erosion and conserve 
moisture. The potential is medium for range and for 
wildlife habitat. Control of the invading mesquite trees 
and controlled grazing are needed in management of 
range. 

This soil has medium potential for most urban uses. 
Erosion is a hazard, and the shrink-swell potential and 
low strength are limitations. These can be overcome by 
good design and careful installation of structures. The 
potential is low for septic tank filter fields because of the 
very slow permeability. The potential is medium for recre- 
ation uses. The very slow permeability is the main limita- 
tion. Adequate drainage needs to be provided for recrea- 
tion uses. 

This soil is in capability subclass ٥٧١ and Claypan 
Prairie range site. 


24—Crockett-Urban land complex, 0 to 3 percent 
slopes. These nearly level and gently sloping soils are in 
valley fill areas and in low parts of the landscape. Areas 
are oval and average about 70 acres. 

This complex is made up of about 45 to 70 percent 
Crockett soils, 20 to 40 percent Urban land, and 25 
percent or less soils of minor extent. Areas of the soils 
and Urban land are so intricately mixed that to separate 
them at the scale used in mapping was not practical. 

Typically, the surface layer of a Crockett soil is dark 
grayish brown, medium acid 10810 about 4 inches thick. 
Below this, the soil is clay to a depth of 65 inches; to a 
depth of 11 inches, it is mottled reddish brown and dark 
grayish brown and is slightly acid; from 11 to 23 inches it 
is light olive brown and slightly acid and has mottles of 
light yellowish brown; and from 23 to 44 inches it is light 
olive brown and is slightly acid in the upper part and 
mildly akaline in the lower part. Between depths of 44 
and 52 inches the clay is light olive brown and moder- 
ately alkaline and has mottles of yellowish brown, and 
from 52 to 65 inches it is yellowish brown, light brownish 
gray, and light olive brown and is moderately alkaline. 

The Crockett soils are moderately well drained. Perme- 
ability is very slow, and available water capacity is high. 


SOIL SURVEY 


These soils receive runoff from soils in higher positions 
on the landscape. Because of the very slow permeability, 
irrigation water needs to be applied at a slow rate. The 
dense clayey subsoil should be considered when select- 
ing plants to be grown in this soil. 

Urban land consists mainly of homesites and the ad- 
joining streets, sidewalks, driveways, and patios. There 
are some commercial buildings, schools, and churches. 
Some areas have been filled with loamy material. 

Included with these soils in mapping are the Callis- 
burg, Mabank, and Normangee soils. 

The soils in this Crockett-Urban land complex have 
medium potential for urban development. The high 
shrink-swell potential, low strength, corrosivity to uncoat- 
ed steel, and very slow permeability are the main limita- 
tions. Proper design and installation of structures is es- 
sential. 

This complex is not assigned to a capability subclass 
or range site. 


25—Crosstell fine sandy loam, 1 to 3 percent 
slopes. This deep, gently sloping, loamy soil is on broad 
ridges on uplands. Areas are oval and range from 10 to 
200 acres. 

Typically, the surface layer is dark yellowish brown, 
slightly acid fine sandy loam about 8 inches thick. Below 
this to a depth of 36 inches is slightly acid clay. From 8 
to 21 inches the clay is reddish brown and has yellowish 
red mottles, and from 21 to 36 inches it is red and has 
brownish yellow mottles. Between depths of 36 and 54 
inches is mottled brownish yellow, dark yellowish brown, 
and grayish brown, yellowish brown, and light brownish 
gray shaly clay. 

This soil is moderately well drained. Runoff is rapid. 
Permeability is very slow, and available water capacity is 
medium. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Callisburg and Aubrey soils. The included soils make up 
less than 20 percent of any area. 

Most areas of these soils are used for cultivated crops 
and for pasture. The potential is medium for these uses. 
Returning crop residue to the surface of this soil helps to 
control erosion and conserve moisture. Improved bermu- 
dagrasses are fairly well suited to this soil. The potential 
is low for range. Controlled grazing and control of brush 
are needed in management of range. The potential is 
medium for wildlife habitat. 

This soil has medium potential for most urban uses. 
The shrink-swell potential, corrosivity to uncoated steel, 
and low strength are the major limitations. Good design 
and careful installation of structures is needed to over- 
come these limitations. The potential is low for septic 
tank filter fields because of the very slow permeability. 
The potential is medium for most recreation uses. Very 
slow permeability is the major limitation. 

This soil is in capability subclass Ille and Tight Sandy 
Loam range site. 
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26—Crosstell fine sandy loam, 2 to 5 percent 
slopes, eroded. This deep, gently sloping, loamy soil is 
on convex ridges. Areas are oval or are irregular in 
shape. They range from 10 to 350 acres. This soil has 
shallow gullies and rills that are 20 to 200 feet apart and 
are crossable by farm machinery. The clayey lower part 
of this soil has been exposed in the rills and gullies, and 
part of the surface layer in areas between the rills and 
gullies has been removed by sheet erosion. 

Typically, the surface layer is pale brown, neutral fine 
sandy loam about 3 inches thick. Below this to a depth 
of 22 inches is very strongly acid clay. From 3 to 11 
inches the clay is red and has reddish yellow and yellow- 
ish red mottles, and from 11 to 22 inches it is reddish 
yellow and has red mottles. Between depths of 22 and 
43 inches is mottled brownish yellow, red, and light gray, 
strongly acid clay. Below this to a depth of 60 inches is 
mottled yellowish brown, light gray, and reddish brown, 
mildly alkaline shaly clay. 

This soil is moderately well drained. Runoff is medium. 
Permeability is very slow, and available water capacity is 
medium. The hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Callisburg and Aubrey soils. The included soils make up 
less than 25 percent of any area. 

Most areas of these soils are used for pasture and for 
cultivated crops. The potential is low for cultivated crops. 
Terraces help to control runoff and reduce erosion. Re- 
turning crop residue to the surface of this soil helps to 
control erosion and conserve moisture. The potential is 
medium for pasture. Improved bermudagrasses are fairly 
well suited to this soil. The potential is low for range. 
Controlled grazing and control of brush are needed in 
management of range. The potential is medium for wild- 
life habitat. 

This soil has medium potential for most urban uses. 
Erosion is a hazard, and the shrink-swell potential and 
low strength are major limitations. These limitations can 
be overcome by good design and careful installation of 
structures. The potential is low for septic tank filter fields 
because of the very slow permeability. The potential is 
medium for most recreation uses. The very slow perme- 
ability is the major limitation. 

This soil is in capability subclass 146 and Tight Sandy 
Loam range site. 


27—Crosstell-Urban land complex, 1 to 5 percent 
slopes. This complex consists of gently sloping soils on 
uplands. Areas are oblong or oval and range from 15 to 
60 acres. 

This complex is made up of about 45 to 65 percent 
Crosstell soils, 30 to 50 percent Urban land, and less 
than 25 percent soils of minor extent. Areas of these 
soils and Urban land are so intricately mixed that to 
separate them at the scale used in mapping was not 
practical. 

Typically, the Crosstell soil has a surface layer of pale 
brown, neutral fine sandy loam about 3 inches thick. 
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Below this to a depth of 22 inches is very strongly acid 
clay. From 3 to 11 inches the clay is red and has reddish 
yellow and yellowish red mottles, and from 11 to 22 
inches it is reddish yellow and has red mottles. Between 
depths of 22 and 43 inches is mottled brownish yellow, 
red, and light gray, strongly acid clay, and below that to 
a depth of 60 inches is mottled yellowish brown, light 
gray, and reddish brown, mildly alkaline shaly clay. 

The Crosstell soils are moderately well drained. Runoff 
is medium. Permeability is very slow, and available water 
capacity is medium. The hazard of erosion is severe. 

Urban land consists mainly of single unit dwellings and 
the adjoining streets, sidewalks, driveways, and patios. 
Included in areas are commercial buildings, schools, and 
churches. 

Included with these Crosstell soils and Urban land in 
mapping are small areas of Aubrey and Callisburg soils. 

The soils in this complex have medium potential for 
urban development. The high shrink-swell potential, low 
strength, and very slow permeability are main limitations. 
To overcome these limitations, proper design and instal- 
lation of structures is essential. 

This complex is not assigned to a capability subclass 
or a range site. 


28—Eddy gravelly clay loam, 5 to 12 percent 
slopes. This very shallow to shallow, sloping to strongly 
sloping, loamy soil is on side slopes of ridges. Areas are 
long and narrow to oval and range from 10 to 50 acres. 

Typically, the surface layer is light brownish gray, mod- 
erately alkaline gravelly clay loam about 5 inches thick. 
Below this to a depth of 13 inches is light brownish gray, 
moderately alkaline very gravelly clay loam that has 
about 65 percent platy chalk fragments. Below a depth 
of 13 inches is platy, white chalk. The chalk is massive 
at a depth of about 16 inches. 

This soil is well drained. Surface runoff is rapid. Per- 
meability is moderately slow, and available water capac- 
ity is very low. The hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Whitewright soils. The included soils make up less than 
15 percent of any area. 

Most areas of this soil are used for range. The poten- 
tial is low for this use. Stunted oak trees are in most 
areas. Proper grazing and control of brush are needed in 
management of range. The potential is low for pasture. 
King Ranch bluestem is fairly well suited to this soil. 
Proper fertilization and controlled grazing are needed in 
management of pasture. This soil is not suitable for culti- 
vated crops. The potential is low for wildlife habitat. 

This soil has medium potential for urban uses. The 
shallow depth to rock is a limitation, but the rock is soft 
and rippable and makes a good footing for foundations. 
The potential is low for septic tank filter fields because 
of the shallow depth to rock. The potential is medium for 
recreation uses. The shallow depth to rock and small 
stones on the surface are limitations. 

This soil is in capability subclass Vle and Chalky Ridge 
range site. 
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29—Eibon clay, occasionally flooded. This deep, 
nearly level, clayey soil is on flood plains of major 
streams. Areas are long and narrow and range from 20 
to several hundred acres. This soil is subject to flooding 
for short periods about once every 3 to 5 years. 

Typically, the surface layer of this moderately alkaline 
soil is dark grayish brown clay about 12 inches thick. 
Below this to a depth of 23 inches is grayish brown clay. 
Between depths of 23 and 43 inches is light brownish 
gray clay, and below this to a depth of 65 inches is gray 
clay. 

This soil is moderately well drained. Runoff is slow. 
Permeability is moderately slow, and available water ca- 
pacity is high. The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Trinity and Whitesboro soils on slightly lower parts of the 
landscape. Also included are small areas of Elbon soils 
on narrow flood plains that are flooded one or more 
times in a period of 2 years. The included soils make up 
less than 25 percent of any area. 

Areas of this soil are used mainly for cultivated crops 
and pasture. Some small uncleared areas that are sub- 
ject to frequent flooding are used for wildlife habitat. Elm 
and pecan are the main trees in the uncleared areas. 
The potential is high for cultivated crops. Returning crop 
residue to the surface of this soil helps to maintain tilth. 


SOIL SURVEY 


The use of cover crops and grasses and legumes in the 
cropping system is beneficial. The potential is high for 
pasture and for range. Good yields of bermudagrasses 
are common on this soil. Proper stocking and deferred 
grazing are needed in management of range. The poten- 
tial is medium for wildlife habitat. 

This soil has low potential for most urban uses. Flood- 
ing is a hazard, and the shrink-swell potential and ۷ 
strength are the main limitations. The brief occasional 
floods are damaging to urban structures, septic tank filter 
fields, and sewage lagoons. This hazard is difficult to 
overcome. The potential is low for recreation develop- 
ment. The flooding is a hazard for camp areas. The 
clayey texture is the main limitation for picnic areas and 
playgrounds, but can be overcome by using loamy fill 
and maintaining a good grass cover. 

This soil is in capability subclass lliw and Clayey Bot- 
tomland range site. 


30—Elbon soils, frequently flooded. These deep, 
nearly level soils are on flood plains of major streams. 
Areas are oblong and range from 20 to about 2,000 
acres. In most years, these soils are subject to flooding 
one or more times during spring and fall (fig. 2). Thin 
layers of recently deposited sediments of various tex- 
tures are common on the surface of these soils. 


Figure 2.—Flooding in area of Elbon soils, frequently flooded. 
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Typically, the surface layer of an Elbon soil is moder- 
ately alkaline, dark grayish brown clay about 12 inches 
thick. Below this to a depth of 20 inches is dark grayish 
brown silty clay. Between depths of 20 and 53 inches is 
light brownish gray silty clay loam, and below this to a 
depth of 72 inches is grayish brown clay. 


These soils are moderately well drained. Runoff is very 
slow. Permeability is moderately slow, and available 
water capacity is high. The hazard of erosion is slight. 


Included with these soils in mapping are small areas of 
Trinity soils. The included soils make up less than 30 
percent of any area. 


Areas of these soils are used for pasture and for 
wildlife habitat. The potential is high for pasture and is 
medium for wildlife habitat. Common and improved ber- 
mudagrasses are well suited to these soils (fig. 3). 


The potential is high for range. Proper stocking, con- 
trolled grazing, and control of brush are needed in man- 
agement of range. These soils are not suitable for culti- 
vated crops because of the flooding (fig. 4). 
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Figure 3.—Bermudagrass pasture and damaged fence on Elbon 
soils, frequently flooded, after a heavy rain. 


Figure 4 一 Irrigation equipment damaged by flooding. Pasture is coastal bermudagrass on Elbon soils, frequently flooded. 
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These soils have low potential for urban uses because 
of the flooding, wetness, and high shrink-swell potential. 
These are difficult to overcome. 

The potential for recreation uses is low. The wetness 
and clayey texture are the main limitations, and flooding 
is a hazard. 

These soils are in capability subclass Vw and Clayey 
Bottomland range site. 


31—Fairlle-Urban land complex, 1 to 5 percent 
slopes. This complex consists of gently sloping soils on 
side slopes above drains. Areas are oval and range from 
20 to 90 acres. 

This complex is made up of 40 to 70 percent Fairlie 
soils, 20 to 50 percent Urban land, and 25 percent or 
less soils of minor extent. Areas of these soils and 
Urban land are so intricately mixed that to separate them 
at the scale used in mapping was not practical. 

Typically, the surface layer of a Fairlie soil is moder- 
ately alkaline, very dark gray clay about 15 inches thick. 
Below this to a depth of 28 inches is moderately alka- 
line, dark grayish brown clay. From 28 to 46 inches is 
moderately alkaline, grayish brown clay that has light 
olive brown mottles, and below a depth of 46 inches is 
white chalk. 

The Fairlie soils are moderately well drained. Runoff is 
medium. Permeability is very slow, and available water 
capacity is medium. The hazard of erosion is slight. 

Urban land consists mainly of single unit dwellings and 
the adjoining streets, sidewalks, and patios. Included in 
some areas are commercial buildings and shopping cen- 
ters. 

The soils in this complex have low potential for urban 
development. The shrink-swell potential, low strength, 
and corrosivity to uncoated steel are the main limitations. 
Good design and careful installation of structures is 
needed to overcome these limitations. The moderately 
alkaline, heavy clay needs to be considered when select- 
ing plants for this soil. 

This complex is not assigned to a capability subclass 
or a range site. 


32—Fairlie and Houston Black clays, 0 to 1 percent 
slopes. These deep, nearly level, clayey soils are on 
broad uplands. Areas are irregular in shape and range 
from 30 to 600 acres. 

This map unit has an average composition of 64 per- 
cent Fairlie soils, but ranges from 40 to 80 percent; 30 
percent Houston Black soils, but ranges from 10 to 40 
percent; and 6 percent soils of minor extent. The extent 
of these soils in mapped areas is not uniform, and the 
pattern in which they occur is not regular. 

Typically, the Fairlie soil has a surface layer of very 
dark gray, moderately alkaline clay about 7 inches thick. 
Below this to a depth of 46 inches is black, moderately 
alkaline clay that has a few very dark grayish brown 
mottles below a depth of 22 inches. Below a depth of 46 
inches is white chalk (fig. 5). 


SOIL SURVEY 


ችን 


LT y 4 ~ i ul. 2 ቁም - 


Figure 5.—Profile of Fairlie clay. Chalk is at a depth of 48 inches. 
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The Fairlie soil is moderately well drained. Runoff is 
medium. Permeability is very slow, and available water 
capacity is medium. The hazard of erosion is slight. 


Typically, the Houston Black soil has a surface layer of 
dark gray, moderately alkaline clay about 13 inches 
thick. Below this to a depth of 79 inches is moderately 
alkaline clay. From 13 to 53 inches the clay is gray, and 
from 53 to 79 inches it is dark grayish brown and has 
yellowish brown mottles. Below a depth of 79 inches is 
white chalk. 


The Houston Black soil is moderately well drained. 
Runoff is slow. Permeability is very slow, and available 
water capacity is high. The hazard of erosion is slight. 


Included with these soils in mapping are small areas of 
Austin soils on low ridges and along the edges of areas. 
The included soils make up less than 15 percent of any 
area. 


Most areas of these soils are used for crops, and the 
potential is high for this use. Returning crop residue to 
the surface of these soils helps to improve tilth and 
conserve moisture. The potential is high for pasture. Im- 
proved bermudagrasses are well suited to these soils. 
The potential is high for range and for wildlife habitat. 
Proper stocking and controlled grazing are needed in 
management of range. 


These soils have low potential for most urban uses. 
The high shrink-swell potential is the main limitation. 
Good design and careful installation of structures is 
needed on these soils to minimize the effects of shifting 
and cracking. The potential is low for most recreation 
uses. The clayey surface layer and very slow permeabil- 
ity are the main limitations. 


These soils are in capability subclass llw and Black- 
land range site. 


33—Fairlie and Houston Black clays, 1 to 3 percent 
slopes. These deep, gently sloping, clayey soils are on 
broad uplands. Areas are irregular in shape and range 
from 30 to more than 1,000 acres. 


This map unit has an average composition of 58 per- 
cent Fairlie soils, 36 percent Houston Black soils, and 6 
percent soils of minor extent. The extent of these soils in 
mapped areas is not uniform, and the pattern in which 
the soils occur is not regular. 


Typically, the Fairlie soil has a surface layer of very 
dark gray, moderately alkaline clay about 15 inches thick. 
Below this to a depth of 46 inches is moderately alkaline 
clay. From 15 to 28 inches the clay is dark grayish brown, 
and from 28 to 46 inches it is grayish brown and has light 
olive brown mottles. Below a depth of 46 inches is white 
chalk. 
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The Fairlie soil is moderately well drained. Runoff is 
medium. Permeability is very slow, and available water 
capacity is medium. The hazard of erosion is slight. 


Typically, the Houston Black soil has a surface layer 
of very dark gray, moderately alkaline clay about 17 
inches thick. Below this to a depth of 65 inches is mod- 
erately alkaline clay. From 17 to 26 inches the clay is 
dark grayish brown, from 26 to 41 inches it is grayish 
brown and has olive brown mottles, and from 41 to 65 
inches it is light olive brown and has olive yellow mottles. 


The Houston Black soil is moderately well drained. 
Runoff is medium. Permeability is very slow, and availa- 
ble water capacity is high. The hazard of erosion is 
slight. 


Included with these soils in mapping are small areas of 
Austin soils on low ridges. The included soils make up 
less than 15 percent of any area. 


Most areas of these soils are used for cultivated 
crops. The potential is high for this use. Leaving crop 
residue on the surface of these soils helps to conserve 
moisture and improve tilth. The potential is high for pas- 
ture. Common and improved bermudagrasses are well 
suited to these soils. The potential is high for range and 
for wildlife habitat. Proper stocking and controlled graz- 
ing are needed in the management of range. 


The potential is low for most urban uses. The shrink- 
swell potential is the main limitation. Good design and 
careful installation of structures is needed on these soils 
to minimize the affects of shifting and cracking (fig. 6). 
The potential is low for most recreational! uses. The 
clayey texture and very slow permeability are the main 
limitations. 


These soils are in capability subclass Ile and Black- 
land range site. 


34—Gasil loamy fine sand, 1 to 5 percent slopes. 
This deep, gently sloping, sandy soil is on side slopes of 
small ridges. Areas are oval and range from 10 to 160 
acres. 


Typically, the surface layer is brown and yellowish 
brown, medium acid to slightly acid loamy fine sand 
about 10 inches thick. Below this to a depth of 66 inches 
is sandy clay loam. From 10 to 22 inches the sandy clay 
loam is strong brown and medium acid, and from 22 to 
33 inches it is brownish yellow and strongly acid. From 
33 to 45 inches the sandy clay loam is reddish yellow 
and strongly acid and has yellowish red mottles, from 45 
to 56 inches it is brownish yellow and strongly acid and 
has red mottles, and from 56 to 66 inches it is reddish 
yellow and strongly acid and has red mottles. 
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SOIL SURVEY 


Figure 6.—Damage to highway embankment because of soil slippage in an area of Fairlie and Houston Black clays, 1 to 3 percent slopes. 


This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is medium. The 
hazard of erosion is severe on bare slopes. The soil is 
subject to blowing if left unprotected. 


Included with this soil ín mapping are small areas of 
Konsil soils on slightly higher ridges and Callisburg soils 
mainly on lower parts of the landscape. The included 
soils make up less than 15 percent of any area. 


Areas of this scil are used mainly for pasture, and the 
potential is medium for this use. The potential is medium 
for cultivated crops (fig. 7). Leaving crop residue on the 


surface of this soil helps to conserve moisture and main- 
tain the content of organic matter. Terraces, farming on 
the contour, and cover crops are needed to reduce ero- 
sion. The potential is medium for range. Proper stocking 
and controlled grazing are needed in management of 
range. The potential is high for wildlife habitat. 

This soil has high potential for most urban uses. The 
main limitation is low strength, but this can be overcome 
by proper design of structures. The potential is medium 
for recreation development. The sandy surface layer is 
the main limitation. An adequate cover of grass is 
needed to help prevent soil blowing. 
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Figure 7.—Peanuts ready for threshing on Gasil loamy fine sand, 1 to 5 percent slopes. 


This soil is in capability subclass 1116 and Sandy 7 
range site. 


35—Gasil loamy fine sand, 5 to 8 percent slopes. 
This deep, sloping, sandy soil is on side slopes of 
convex ridges. Areas are oblong and range from 20 to 
80 acres. 

Typically, the surface layer is yellowish brown, neutral 
loamy fine sand about 10 inches thick. Below this to a 
depth of 63 inches is sandy clay loam. From 10 to 32 
inches the sandy clay loam is brownish yellow and slight- 
ly acid, from 32 to 55 inches it is yellow and medium 
acid and has red mottles, and from 55 to 63 inches it is 
yellow and medium acid and has red and strong brown 
mottles. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is medium. The 
hazard of erosion is moderate. This soil is subject to 
blowing if left unprotected. 

Included with this soil in mapping are small areas of 
Callisburg and Konsil soils. The included soils make up 
less than 20 percent of any area. 


Areas of this soil are used mainly for pasture. The 
potential is medium for this use. Common and improved 
bermudagrasses are well suited to this soil. Some areas 
have a native stand of post oak and an understory of 
greenbriar and range grasses. The potential is low for 
cultivated crops. Erosion is the main hazard. Terracing 
and farming on the contour are needed to reduce soil 
loss. Returning crop residue to the surface of this soil 
and including cover crops in the cropping system help to 
maintain moisture and to slow runoff. The potential is 
medium for range. Proper stocking and controlled graz- 
ing are needed in management of range. The potential is 
high for wildlife habitat. 

This soil has high potential for most urban uses. Low 
strength is the main limitation, but this can be overcome 
by proper design of structures. The potential is medium 
for recreation development. The sandy surface layer is 
the major limitation. An adequate cover of grass is 
needed to help keep this soil from blowing. Slope is a 
limitation for playgrounds. 

This soil is in capability subclass IVe and Sandy Loam 
range site. 
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36—Gasil-Urban land complex, 1 to 8 percent 
slopes. This complex consists of gently sloping to slop- 
ing soils on convex ridges and side slopes. Areas are 
oblong and range from 20 to 250 acres. 

This complex is made up of about 40 to 70 percent 
Gasil soils, 20 to 40 percent Urban land, and less than 
25 percent soils of minor extent. The Gasil soils and 
Urban land are so intricately mixed that to separate them 
at the scale used in mapping was not practical. 

Typically, the surface layer of a Gasil soil is brown, 
medium acid loamy fine sand about 5 inches thick. 
Below this to a depth of 10 inches is yellowish brown, 
slightly acid loamy fine sand. Next to a depth of 66 
inches is sandy clay loam. From 10 to 22 inches the 
sandy clay loam is strong brown and medium acid, and 
from 22 to 33 inches it is brownish yellow and strongly 
acid. From 33 to 45 inches the sandy clay loam is red- 
dish yellow and strongly acid and has yellowish red mot- 
tles, from 45 to 56 inches it is brownish yellow and 
strongly acid and has yellowish red mottles, and from 56 
to 66 inches it is reddish yellow and strongly acid and 
has red mottles. 

The Gasil soil is well drained. Runoff is slow. Perme- 
ability is moderate, and available water capacity is 
medium. The hazard of erosion is moderate. 

Urban land consists of single unit dwellings and the 
adjoining streets, sidewalks, and driveways. Also in some 
areas are small commercial buildings, shopping centers, 
and paved parking lots. Some areas have cuts and fills 
or other changes that so obscure the original soils that 
their identification and classification are not practical. 

Included with these Gasil soils and Urban land in map- 
ping are mainly areas of Callisburg and Konsil soils. 

The soils in this complex have high potential for urban 
uses. The low strength is the main limitation, but this can 
be overcome by good design of structures and roads. 
Areas left bare during construction should be protected 
from erosion by the use of terraces or diversions. A wide 
variety of plants are suited to the soils in this complex, 
and lawns and trees are easily established. 

This complex is not assigned to a capability subclass 
or a range site. 


37—Gasil soils, 2 to 5 percent slopes, eroded. 
These deep, gently sloping, sandy and loamy soils are 
on convex ridges. Areas are oblong and range from 10 
to 100 acres. These soils have U-shaped rills and gullies, 
50 to 200 feet apart, that are 5 to 30 feet wide and 6 
inches to 2 feet deep. In areas where the original sur- 
face layer has been mixed with material from the subsoil, 
the texture of the surface layer is variable and ranges 
from loamy fine sand to fine sandy loam. 

Typically, the surface layer of a Gasil soil is pale 
brown, slightly acid loamy fine sand about 5 inches thick. 
Below this to a depth of 63 inches is medium acid sandy 
clay loam. From 5 to 41 inches the sandy clay loam is 
brownish yellow, and has dark red mottles in the lower 
part, and from 41 to 63 inches it is yellow and has red 
mottles. 


SOIL SURVEY 


These soils are well drained. Runoff is medium. Per- 
meability is moderate, and available water capacity is 
medium. The hazard of erosion is severe on bare slopes. 

Included with these soils in mapping are small areas of 
Callisburg and Konsil soils. The included soils make up 
less than 20 percent of any area. 

Areas of these soils are used for pasture, and the 
potential is medium for this use. Common and improved 
bermudagrasses are well suited to these soils. The po- 
tential is low for cultivated crops. Erosion is the main 
hazard. Terraces and farming on the contour are needed 
to help reduce soil loss. Leaving crop residue on the 
surface of these soils helps to conserve soil moisture. 
The potential is medium for range. Proper stocking and 
controlled grazing are needed in management of range. 
The potential is high for wildlife habitat. 

These soils have high potential for most urban uses. 
The low strength is the main limitation, but this can be 
overcome by proper design of structures. The potential is 
medium for recreation development. An adequate cover 
of grasses is needed to help keep the soil from blowing. 
Slope is a limitation for playgrounds. 

These soils are in capability subclass 146 and Sandy 
Loam range site. 


38—Heaton loamy fine sand, 1 to 5 percent slopes. 
This deep, gently sloping, sandy soil is on low ridges. 
Areas are oval and range from 8 to 150 acres. 

Typically, the surface layer is neutral, yellowish brown 
loamy fine sand about 8 inches thick. Below this to a 
depth of 28 inches is neutral, light brown loamy fine 
sand. From 28 to 53 inches is medium acid, yellowish 
red sandy clay loam, and from 53 to 65 inches is 
medium acid, reddish yellow sandy clay loam. . 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is medium. The 
hazard of water erosion is moderate, and soil blowing is 
8 hazard if the soil is bare. 

Included with this soil in mapping are small areas of 
Konsil and Gasil soils that are on the outer edges of 
areas and have a thinner surface layer than the Heaton 
soil. The included soils make up less than 20 percent of 
any area. 

Areas of this soil are used mainly for pasture. The 
potential is medium for this use and for cultivated crops. 
Leaving crop residue on the surface of this soil helps to 
reduce soil blowing and conserve moisture. 

The potential is low for range. Proper stocking and 
controlled grazing help to maintain a fair stand of native 
grasses. The potential is high for wildlife habitat. Í 

This soil has high potential for most urban uses. The 
rolling topography and native trees are attractive to 
home builders. 

The potential is medium for most recreation uses. Soil 
blowing is the major hazard. This can be overcome by 
maintaining an adequate grass cover on recreation 
areas: 

This: soil is in capability subclass 1116 and Sandy range 
site. 
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39—Heiden clay, 1 to 3 percent slopes. This deep, 
gently sloping, clayey soil is on uplands. Areas are 
mainly oval and range from 20 to about 200 acres. Areas 
of this soil that have not been disturbed have gilgai 
microrelief consisting of microknolls and microdepres- 
sions. The microknolls are 3 to 10 inches higher than the 
microdepressions, and the center of the microknolls is 
10 to 20 feet from the center of the microdepressions. 

In the center of a microknoll, this moderately alkaline 
soil, typically, has a surface layer of dark grayish brown 
clay about 5 inches thick. Below this to a depth of 50 
inches is clay. From 5 to 14 inches the clay is dark 
grayish brown, from 14 to 24 inches it is olive, from 24 to 
40 inches it is grayish brown, and from 40 to 50 inches it 
is grayish brown and has yellowish brown mottles. Be- 
tween depths of 50 and 60 inches is mottled yellowish 
brown, light olive brown, and gray shaly clay. 

This soil is well drained. Runoff is rapid. Permeability is 
very slow, and available water capacity is high. The 
hazard of erosion is slight. This soil is difficult to work 
during either extreme in content of soil moisture. Con- 
tinuous tillage at the same depth and tillage when the 
soil is wet cause a plowpan to develop, which slows the 
movement of roots, air, and water. 

Included with this soil in mapping are small areas of 
Houston Black soils mainly on the lower, less sloping 
part of the landscape. The included soils make up less 
than about 20 percent of any area. 

Areas of this soil are used for cultivated crops, pas- 
ture, and range. The potential is high for these uses. 
Terraces and farming on the contour help to reduce the 
hazard of erosion. Cover crops are beneficial in maintain- 
ing tilth. Leaving crop residue on the surface of this soil 
helps to maintain soil moisture. The potential is medium 
for wildlife habitat. 

This soil has low potential for urban uses. The shrink- 
swell potential, low strength, and clayey texture are the 
main limitations. 

The potential is low for recreation development. The 
clayey texture and very slow permeability are the main 
limitations. An adequate grass cover and loamy fill mate- 
rial are needed in recreation areas to overcome the 
clayey texture. 

This soil is in capability subclass !le and Blackland 
range site. 


40—Heiden clay, 3 to 5 percent slopes. This deep, 
gently sloping, clayey soil is on convex ridges and side 
slopes of ridges. Areas are oblong and range from 10 to 
about 100 acres. Areas that have not been disturbed 
have gilgai microrelief consisting of microknolls and mi- 
crodepressions (fig. 8). The microknolls are 3 to 8 inches 
higher than the microdepressions, and the center of the 
microknolls is 10 to 18 feet from the center of the micro- 
depressions. 

Typically, this moderately alkaline soil has a surface 
layer of dark grayish brown clay about 12 inches thick. 
Below this to a depth of 36 inches is light olive brown 
clay, and from 36 to 56 inches is yellowish brown clay. 
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Figure 8.—Native grass on Heiden clay, 3 to 5 percent slopes, 
showing microrelief. 


Between depths of 56 and 65 inches is brownish yellow 
and light brownish gray shaly clay. 

This soil is well drained. Runoff is rapid. Permeability is 
very slow, and available water capacity is high. The 
hazard of erosion is moderate. This soil is difficult to 
work during either extreme in content of soil moisture. 
Tillage when the soil is wet causes a plowpan to devel- 
op, which slows the movement of roots, air, and water. 

Included with this soil in mapping are small areas of 
Normangee soils on the lower parts of slopes. The in- 
cluded soils make up less than 15 percent of any area. 

Areas of this soil are used mainly for pasture and 
range. The potential is high for these uses. Proper stock- 
ing and controlled grazing are needed in management of 
range. Control of mesquite trees is needed in some 
areas. The potential is medium for cultivated crops, and 
small grain and grain sorghum are grown in a few areas. 
Terraces and farming on the contour are needed to help 
control erosion. Leaving crop residue on the surface of 
this soil helps reduce erosion and improve tilth. The 
potential is medium for wildlife habitat. 

This soil has low potential for most urban uses. The 
shrink-swell potential, low strength, clayey texture, and 
very slow permeability are the major limitations. Good 
design and proper installation of structures is essential 
on this soil. The potential is low for recreation develop- 
ment. The very slow permeability and clayey texture are 
the main limitations. A loamy fill material is needed in 
recreation areas, and an adequate grass cover should 
be maintained. 
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This soil is in capability subclass 1116 and Blackland 
range site. 


41—Howe silty clay loam, 5 to 8 percent slopes. 
This moderately deep, sloping, loamy soil is on convex 
ridges. Areas are oblong to oval and 10 to about 60 
acres. 

Typically, the surface layer is grayish brown, moderate- 
ly alkaline silty clay loam about 7 inches thick. Below this 
to a depth of 36 inches is moderately alkaline silty clay 
loam. From 7 to 15 inches the silty clay loam is light 
gray, and from 15 to 26 inches it is very pale brown and 
has about 27 percent soft, platy, chalk fragments. The 
underlying material is white, platy chalk (fig. 9). 


Figure 9.—Profile of Howe silty clay loam showing platy chalk 
fragments at a depth of about 20 inches and massive chalk below. 


SOIL SURVEY 


This soil is well drained. Runoff is medium. Permeabil- 
ity is moderate, and available water capacity is low. The 
hazard of erosion is severe. 


Included with this soil in mapping are small areas of 
Altoga soils on the lower parts of the landscape above 
drainageways, Austin soils in less sloping areas, and 
Whitewright soils on parts of the landscape similar to 
Howe soils, but have less depth. The included soils 
make up less than 15 percent of any area. 


Areas of this soil are dominantly used for pasture. The 
potential is medium for this use. Improved bermuda- 
grasses are well suited to this soil. The potential is low 
for cultivated crops. Erosion is a major hazard on crop- 
land. The potential is high for range and is medium for 
wildlife habitat. Proper stocking and controlled grazing 
are needed in management of range. 


This soil has medium potential for most urban uses. 
The moderate depth, shrink-swell potential, and corrosi- 
vity to uncoated steel are the major limitations. The po- 
tential is low for septic tank filter fields because of the 
depth to rock. The potential is medium for recreation 
development. The clayey texture is the major limitation. 


This soil is in capability subclass IVe and Clay Loam 
range site. 


42—Konsil loamy fine sand, 1 to 5 percent slopes. 
This deep, gently sloping, sandy soil is on low ridges. 
Areas are oval and range from 10 to 90 acres. 


Typically, the surface layer is pale brown, mildly alka- 
line loamy fine sand about 7 inches thick. Below this to a 
depth of 11 inches is light brown, neutral loamy fine 
sand. From 11 to 26 inches is red, slightly acid sandy 
clay loam. Between depths of 26 and 65 inches is red, 
medium acid sandy clay loam. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is medium. The 
hazard of erosion is slight, but unprotected areas are 
subject to blowing. 


Included with this soil in mapping are small areas of 
Gasil soils and soils that have a surface layer of fine 
sandy loam. The included soils make up less than 20 
percent of any area. 


Most areas of this soil are used for pasture. The po- 
tential is medium for this use. Improved bermudagrasses 
are suited to this soil. The potential is medium for culti- 
18160 crops. Returning crop residue to the surface of this 
soil and using cover crops in the cropping system help to 
reduce soil blowing and conserve moisture. The potential 
is medium for range and is high for wildlife habitat. 
Proper stocking and controlled grazing are needed in the 
management of range. 


This soil has high potential for most urban uses. The 
low strength is the main limitation. The potential is 
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medium for septic tank filter fields because of the mod- 
erate permeability. The potential is medium for most rec- 
reation uses. ۸ cover of grass that is sufficient to pre- 
vent this sandy soil from blowing is needed. 

This soil is in capability subclass Ille and Sandy Loam 
range site. 


43—Konsil fine sandy loam, 2 to 5 percent slopes. 
This deep, gently sloping, loamy soil is on ridges. Areas 
are oblong and range from about 8 to 75 acres. 

Typically, the surface layer is brown, neutral fine sandy 
loam about 9 inches thick. Below this to a depth of 65 
inches is sandy clay loam. From 9 to 23 inches the 
sandy clay loam is yellowish red and slightly acid, from 
23 to 35 inches it is yellowish red and slightly acid and 
has reddish brown mottles, from 35 to 56 inches it is 
yellowish red and medium acid and has strong brown 
mottles, and from 56 to 65 inches it is reddish yellow 
and medium acid. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is high. The 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Callisburg and Gasil soils. The included soils make up 
less than about 20 percent of any area. 

Areas of this soil are used mainly for pasture. The 
potential is medium for this use. Common and improved 
bermudagrasses are the main grasses used for pasture. 

The potential is medium for cultivated crops. Terraces 
and farming on the contour help to reduce erosion on 
cropland. Leaving crop residue on the surface of this soil 
helps to conserve moisture. 

The potential is medium for range and is high for 
wildlife habitat. Proper stocking and controlled grazing 
are needed in the management of range. 

This soil has high potential for most urban uses. The 
main limitation is low strength, but this can be easily 
overcome by good design and installation of structures. 
The potential is medium for septic tank filter fields be- 
cause of the moderate permeability. 

The potential is high for most recreation uses, but is 
medium for playgrounds because of the slope. 

This soil is in capability subclass Ille and Sandy Loam 
range site. 


44—Konsil fine sandy loam, 5 to 8 percent slopes. 
This deep, sloping, loamy soil is on convex ridges. Areas 
are smooth, mainly oblong, and range from about 7 to 
50 acres. 

Typically, the surface layer is brown, neutral fine sandy 
loam about 8 inches thick. Below this to a depth of 12 
inches is strong brown, slightly acid fine sandy loam. 
Between depths of 12 and 63 inches is red sandy clay 
loam. The sandy clay loam is medium acid to a depth of 
56 inches and slightly acid below a depth of 56 inches. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderate, and available water capacity is high. The 
hazard of erosion is moderate. 
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Included with this soil in mapping are small areas of 
Callisburg, Crosstell, and Gasil soils. The included soils 
make up less than about 20 percent of any area. 

Areas of this soil are used mainly for pasture. The 
potential is medium for this use. Common and improved 
bermudagrasses are the main grasses used for pasture. 

The potential is low for cultivated crops. Terraces and 
farming on the contour help to reduce erosion on crop- 
land. Leaving crop residue on the surface of the soil 
helps to conserve moisture. 

The potential is medium for range and is high for 
wildlife habitat. Proper stocking and controlled grazing 
are needed in the management of range. 

This soil has high potential for most urban uses. The 
main limitation is low strength, but this can be easily 
overcome by good design and installation of structures. 
The potential is medium for septic tank filter fields be- 
cause of the moderate permeability. 

The potential is high for most recreation uses, but is 
medium for playgrounds because of the slope. 

This soil is in capability subclass IVe and Sandy Loam 
range site. 


45—Konsil fine sandy loam, 5 to 8 percent slopes, 
eroded. This deep, sloping, loamy soil is on convex 
ridges and side slopes along streams. Areas are oval or 
oblong and range from about 10 to 65 acres. This soil is 
dissected by gullies and rills that are 6 to 24 inches deep 
and 50 to 250 feet apart. The gullies are crossable by 
farm machinery. 

Typically, the surface layer is reddish brown, slightly 
acid fine sandy loam about 4 inches thick. Below this to 
a depth of 63 inches is sandy clay loam. From 4 to 26 
inches the sandy clay loam is red and medium acid, from 
26 to 46 inches it is red and strongly acid, and from 46 
to 63 inches it is light red and strongly acid. 

This soil is well drained. Runoff is rapid. Permeability is 
moderate, and available water capacity is high. The 
hazard of erosion is severe. 

Included with this soil in mapping are small severely 
eroded areas of Konsil and Gasil soils and small areas 
of Callisburg and Crosstell soils. The included soils make 
up less than 20 percent of any area. 

Areas of this soil are used mainly for pasture. The 
potential is medium for this use. Common and improved 
bermudagrasses are the main grasses used for pasture. 

This sloping, eroded soil is not suitable for cultivated 
Crops. 

The potential is medium for range and is high for 
wildlife habitat. Proper stocking and controlled grazing 
are needed in the management of range. 

This soil has high potential for most urban uses. The 
main limitation is low strength, but this can be easily 
overcome by good design and installation of structures. 
Eroded areas need shaping and smoothing in places. 
The potential is medium for septic tank filter fields be- 
cause of the moderate permeability. 

The potential is high for most recreation uses, but is 
medium for playgrounds because of the slope. 
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This soil is in capability subclass Vle and Sandy Loam 
range site. 


46—Lewisville silty clay, 1 to 3 percent slopes. This 
deep, gently sloping, clayey soil is on terraces along 
major streams. Areas are mainly oval and range from 10 
to 60 acres. 

Typically, the surface layer of this moderately alkaline 
soil is dark grayish brown silty clay about 19 inches thick. 
Below this to a depth of 38 inches is grayish brown silty 
clay and from 38 to 70 inches is very pale brown silty 
clay. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderate, and available water capacity is high. The 
hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Altoga and Heiden soils. The included soils make up less 
than 20 percent of any area. 

Areas of this soil are used mainly for pasture and 
cultivated crops, but a few areas are in native range. The 
potential is high for these uses. Leaving crop residue on 
the surface of this soil helps to maintain moisture for 
cultivated crops. Terraces and farming on the contour 
help to reduce erosion in cropland. Proper stocking and 
controlled grazing are needed in management of range. 
The potential is medium for wildlife habitat. 

This soil has medium potential for most urban uses. 
The shrink-swell potential, corrosivity to uncoated steel, 
and low strength are the main limitations. These limita- 
tions can be overcome by proper design and installation 
of structures. The potential is medium for septic tank 
filter fields because of the moderate permeability. The 
potential is medium for recreation development. The 
clayey surface layer is a limitation. ۸ suitable stand of 
grass and the use of loamy fill material in recreation 
areas help to overcome this limitation. 

This soil is in capability subclass lle and Clay Loam 
range site. 


47—Lewisville silty clay, 3 to 5 percent slopes. This 
deep, gently sloping, clayey soil is on terraces along 
major streams. Areas are mainly oblong and range from 
about 10 to 60 acres. 

Typically, the surface layer of this moderately alkaline 
soil is dark grayish brown silty clay about 11 inches thick. 
Below this to a depth of 60 inches is silty clay. To a 
depth of 26 inches the silty clay is grayish brown, and 
below a depth of 26 inches it is very pale brown. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderate, and available water capacity is high. The 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Altoga and Austin soils. The included soils make up less 
than 20 percent of any area. 

Areas of this soil are used mainly for pasture. The 
potential is high for this use. Common and improved 
bermudagrasses are suited to this soil. 

The potential is high for cultivated crops. Erosion is 
the main hazard. Terraces and farming on the contour 
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are needed on cropland to reduce the erosion hazard. 
Leaving crop residue on the surface of this soil helps to 
reduce runoff and maintain moisture. The potential is 
high for range and medium for wildlife habitat. Proper 
Stocking and controlled grazing are needed in the man- 
agement of range. 

This soil has medium potential for most urban uses. 
The shrink-swell potential and low strength are the main 
limitations. These limitations can be overcome by proper 
design and installation of structures. The potential is 
medium for septic tank filter fields because of the mod- 
erate permeability. 

The potential is medium for recreation development. 
The clayey surface layer is a limitation. Maintenance of 
an adequate grass cover and use of loamy fill material in 
recreation areas help to overcome this limitation. 

This soil is in capability subclass Ille and Clay Loam 
range site. 


48—Lindy loam, 1 to 3 percent slopes. This moder- 
ately deep, gently sloping, loamy soil is on low ridges. 
Areas are oval and range from 10 to 50 acres. 

Typically, the surface layer is dark brown, neutral loam 
about 8 inches thick. Below this to a depth of a depth of 
31 inches is reddish brown, mildly alkaline clay, and 
below a depth of 31 inches is hard limestone. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is slow, and available water capacity is low. The 
hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Bolar soils. The included soils make up less than 15 
percent of any area. 

Areas of this soil are used for pasture and for range. 
The potentia! is medium for pasture. Improved bermuda- 
grasses and King Ranch bluestem are suited to this soil. 
The potential is high for range. Proper stocking and 
controlled grazing are needed in the management of 
range. The potential is medium for cultivated crops. The 
depth to rock and low available water capacity are limita- 
tions for cultivated crops. Leaving crop residue on the 
surface of this soil helps to reduce erosion and conserve 
moisture. 

This soil has medium potential for urban development. 
Low strength, shrink-swell potential, and depth to rock 
are the main limitations. The potential is low for septic 
tanks because of the depth to rock and slow permeabil- 
ity. The potential is medium for recreation uses. The 
slow permeability and large. stones are the main limita- 
tions. 

This soil is in capability subclass Ille and Deep Red- 
land range site. 


49—Lindy-Urban land complex, 1 to 3 percent 
slopes. This complex consists of gently sloping soils on 
low ridges. Areas are oblong and range from 10 to 45 
acres. 

This complex is made up of about 55 percent Lindy 
loam, 30 percent Urban land, and 15 percent soils of 
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minor extent. The Lindy soils and Urban land are so 
intricately mixed that to separate them at the scale used 
in mapping was not practical. 

Typically, the Lindy soil has a surface layer of dark 
brown, neutral loam about 8 inches thick. Below this to a 
depth of 31 inches is reddish brown, mildly alkaline clay, 
and below a depth of 31 inches is hard limestone. 

The Lindy soils are well drained and have medium 
runoff. Permeability is slow, and available water capacity 
is low. 

Urban land consists of some commercial buildings, 
multiple unit dwellings, single unit dwellings, and the ad- 
joining streets, sidewalks, and driveways. The soils have 
been disturbed during construction, and in many areas 
fill material has been added to lawns. 

The Lindy soils have medium potential for most urban 
uses. The depth to rock and corrosivity to uncoated steel 
are the main limitations. 

This complex is not assigned to a capability subclass 
or a range site. 


50—Mabank loam, 0 to 1 percent slopes. This deep, 
nearly level, loamy soil is in broad areas on uplands. 
Areas are oval or oblong and range from 10 to 200 
acres. 

Typically, the surface layer is dark grayish brown and 
grayish brown, medium acid loam about 8 inches thick. 
Below this to a depth of 58 inches is mildly alkaline or 
moderately alkaline clay. From 8 to 37 inches the clay is 
dark gray, and from 37 to 58 inches it is gray. Below a 
depth of 58 inches is light gray, slightly acid clay that has 
brownish yellow mottles. 

This soil is somewhat poorly drained. Runoff is slow. 
Permeability is very slow, and available water capacity is 
medium. The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Crockett soils on the slightly higher parts of the land- 
scape and Wilson soils on the same parts of the land- 
scape as the Mabank soil. The included soils make up 
less than 15 percent of any area. 

Areas of this soil are used mostly for cultivated crops. 
The potential is medium for this use. Leaving crop resi- 
due on the surface of this soil helps to conserve mois- 
ture and improve tilth. The potential is high for pasture. 
improved bermudagrasses are suited to this soil. The 
potential is medium for range and wildlife habitat. Proper 
stocking and controlled grazing are needed to maintain a 
good stand of grasses. 

This soil has low potential for urban development. The 
shrink-swell potential, low strength, corrosivity to uncoat- 
ed steel, and wetness are the major limitations. Good 
design and careful installation of structures is needed. 
The potential is low for septic tank filter fields because 
of the very slow permeability. The potential is low for 
recreation uses. Wetness is the main limitation. Artificial 
drainage and maintenance of an adequate cover of 
grasses in recreation areas help to overcome this limita- 
tion. 
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This soil is in capability subclass lllw and Claypan 
Prairie range site. 


51—Mabank loam, 1 to 3 percent slopes. This deep, 
gently sloping, loamy soil is on uplands. Areas are irregu- 
lar in shape and range from 10 to 90 acres. 

Typically, the surface layer is grayish brown, neutral 
loam about 5 inches thick. Below this to a depth of 18 
inches is very dark gray, neutral clay. From 18 inches to 
a depth of more than 60 inches is moderately aikaline 
clay. To a depth of 32 inches the clay is dark gray, 
between 32 and 51 inches it is light brownish gray and 
has light olive brown mottles, and from 51 to a depth of 
more than 60 inches it is mottled olive brown, yellowish 
brown, and gray. 

This soil is somewhat poorly drained. Runoff is 
medium. Permeability is very slow, and available water 
capacity is medium. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Crockett soils on the slightly higher parts of the land- 
scape and Wilson soils on about the same part of the 
landscape as the Mabank soil. The included soils make 
up less than 15 percent of any area. 

Areas of this soil are used for cultivated crops and 
pasture. The potential is medium for cultivated crops. 
Returning crop residue to the surface of this soil helps to 
conserve moisture and improve tilth. Terraces and farm- 
ing on the contour are needed to help control erosion in 
areas of row crops. The potential is high for pasture. 
Improved bermudagrasses are well suited to this soil. 
The potential is medium for range and for wildlife habitat. 
Controlled grazing is needed on range to help maintain 
plant vigor. 

This soil has low potential for urban development. The 
shrink-swell potential, wetness, and low strength are the 
major limitations. These limitations can be overcome by 
good design and proper installation of structures. The 
potential is low for septic tank filter fields because of the 
very slow permeability. The potential is low for recreation 
uses. Wetness is the major limitation. Artificial drainage 
and maintenance of an adequate grass cover in recrea- 
tion areas help to overcome this limitation. 

This soil is in capability subclass 1116 and Claypan 
Prairie range site. 


52—Normangee clay loam, 1 to 4 percent slopes. 
This deep, gently sloping, loamy soil is on broad up- 
lands. Areas are irregular in shape and range from 15 to 
about 250 acres. 

Typically, the surface layer is dark grayish brown, 
medium acid clay loam about 7 inches thick. Below this 
to a depth of 45 inches is medium acid clay. From 7 to 
15 inches the clay is brown and has reddish brown 
mottles, from 15 to 34 inches it is grayish brown and has 
red and yellowish brown mottles, and from 34 to 45 
inches it is light yellowish brown and has gray mottles. 
Between depths of 45 and 55 inches is light olive brown, 
moderately alkaline clay that has gray mottles, and 
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below this to a depth of 65 inches is mottled olive yellow 
and grayish brown, moderately alkaline shaly clay. 

This soil is moderately well drained. Runoff is medium. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is moderate. 

Included with this soil in mapping are small spots of 
Wilson and Mabank soils on slightly lower parts of the 
landscape and Crockett soils on the same part of the 
landscape as the Normangee soil. The included soils 
make up less than 15 percent of any area. 

Areas of this soil are used for cultivated crops and for 
pasture. The potential is medium for cultivated crops. 
Terraces help to control erosion in areas of cropland. 
Leaving crop residue on the surface of this soil helps to 
conserve moisture. The potential is high for pasture. Im- 
proved bermudagrasses are suited to this soil. The po- 
tential is medium for range and is low for wildlife habitat. 
Controlled grazing is important in maintenance of a good 
stand of grasses. 

This soil has medium potential for urban uses. The 
shrink-swell potential and low strength are the major 
limitations. These limitations can be overcome by good 
design and careful installation of structures. The poten- 
tial is low for septic tank filter fields because of the very 
slow permeability. The potential is medium for recreation 
uses. The clayey surface layer is the main limitation. 
Maintenance of an adequate cover of grasses in recrea- 
tion areas helps to overcome this limitation. 

This soil is in capability subclass ۱۱۱١ and Claypan 
Prairie range site. 


53—Normangee clay loam, 4 to 8 percent slopes. 
This deep, sloping loamy soil is on uplands. Areas are 
oblong and range from 15 to 80 acres. 

Typically, the surface layer is dark brown, slightly acid 
clay loam about 4 inches thick. Below this to a depth of 
16 inches is yellowish brown, slightly acid clay that has 
dark red mottles. Between depths of 16 and 46 inches is 
grayish brown, neutral clay that has red mottles, and 
from 46 to a depth of 50 inches is mottled red and gray, 
mildly alkaline shaly clay. 

This soil is moderately well drained. Runoff is rapid. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Crockett soils on slightly lower parts of the landscape 
and Callisburg and Vertel soils on the same part of the 
landscape as the Normangee soil. The included soils 
make up less than 15 percent of any area. 

Areas of this soil are mainly used for pasture. The 
potential is high for this use. Improved bermudagrasses 
and King Ranch bluestem are suited to this soil. Proper 
grazing is important to maintain vigorous plant growth. 
This soil is not suitable for cultivated crops. The potential 
is medium for range and low for wildlife habitat. Proper 
stocking and controlled grazing are needed to maintain 
vigor in range grasses. 

This soil has medium potential for urban uses. The 
shrink-swell potential and low strength are the main limi- 
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tations. Good design and proper installation of structures 
is needed to overcome these limitations. The potential is 
low for septic tank filter fields because of the very slow 
permeability. The potential is low for recreation uses. 
The clayey surface layer and slope are the main limita- 
tions. An adequate cover of grasses is needed for recre- 
ation areas. 

This soil is in capability subclass ۷۱۵ and Claypan 
Prairie range site. 


54—Normangee-Urban land complex, 1 to 4 per- 
cent slopes. This complex consists of gently sloping 
soils on uplands. Areas are oval and range from 20 to 
200 acres. 

This complex is made up of about 60 percent Norman- 
gee soils, 25 percent Urban land, and 15 percent soils of 
minor extent. The Normangee soils and Urban land are 
so intricately mixed that to separate them at the scale 
used in mapping was not practical. 

Typically, the Normangee soil has a surface layer of 
dark grayish brown, medium acid clay loam about 7 
inches thick. Below this to a depth of 45 inches is 
medium acid clay. From 7 to 15 inches the clay is brown 
and has reddish brown mottles, from 15 to 34 inches it is 
grayish brown and has red and yellowish brown mottles, 
and from 34 to 45 inches it is light yellowish brown and 
has gray mottles. Between depths of 45 and 55 inches is 
light olive brown, moderately alkaline clay that has gray 
mottles, and below this to a depth of 65 inches is mot- 
tled olive yellow and grayish brown, moderately alkaline 
shaly clay. 

The Normangee soils are moderately well drained. 
Runoff is medium. Permeability is very slow, and the 
available water capacity is high. The hazard of erosion is 
moderate. 

Urban land consists of single unit dwellings and the 
adjoining streets, driveways, sidewalks, and patios. In 
some areas, especially in areas that have steeper 
slopes, cutting, filling, leveling, and other disturbances 
have so obscured the soils that their identification and 
classification are not practical. 

Included with the Normangee soil and Urban land in 
mapping are mainly Wilson, Crockett, and Vertel soils. 

The soils in this complex have medium potential for 
urban uses. The high shrink-swell potential and slow 
permeability are the major limitations. These limitations 
can be overcome by good design and proper mainte- 
nance of structures. Temporary terraces, diversions, and 
other management practices are needed during con- 
struction to help protect bare areas from erosion. 

This complex is not assigned to a capability subclass 
or a range site. 


55—Normangee soils, 3 to 8 percent slopes, se- 
verely eroded. These deep, gently sloping to sloping, 
loamy soils are on severely eroded ridges and side 
slopes along streams. Areas are long and narrow and 
range from 10 to 80 acres. These soils have gullies that 
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are 30 to 140 feet apart, 6 to 30 feet wide, and 1 to 5 
feet deep. Many of the gullies cannot be crossed by 
farm machinery. In some areas, the texture of the sur- 
face layer is variable because of the erosion, and along 
the gullies, the clay layer in the lower part of the profile 
is exposed. The extent of these soils in mapped areas is 
not uniform, and the pattern in which the soils occur is 
not regular. 

Typically, the surface layer of the Normangee soil is 
dark grayish brown, neutral clay loam about 3 inches 
thick. Below this to a depth of 22 inches is light yellowish 
brown, slightly acid clay that has many red mottles. From 
22 to 43 inches is light yellowish brown, mildly alkaline 
clay that has common brownish yellow mottles. From 43 
inches to a depth of 50 inches is mottled brownish 
yellow and light gray, moderately alkaline shale. 

These soils are moderately well drained. Runoff is 
rapid. Permeability is very slow, and available water ca- 
pacity is high. The hazard of erosion is severe. 

Included with these soils in mapping are severely 
eroded areas of Wilson and Crockett soils. The included 
50116 make up less than 20 percent of any area. 

Areas of these soils are used mainly for range. Most 
areas have been cultivated, but now have a sparse 
stand of common bermudagrass, silver bluestem, and 
threeawn. The potential is medium for range. These soils 
are not suited to cultivated crops. The potential is 
medium for pasture. Improved bermudagrasses and King 
Ranch bluestem are suited to this soil. The shaping and 
smoothing of gullies is needed so that areas can be 
easily crossed by farm machinery. The potential is low 
for wildlife habitat. 

These soils have medium potential for most urban 
uses. The shrink-swell potential and low strength are the 
major limitations. Shaping and smoothing of the gullies is 
needed before urban use. The potential is low for septic 
tank filter fields because of the very slow permeability. 
The potential is low for most recreation uses because of 
the clayey texture and very slow permeability. An ade- 
quate cover of grasses helps to overcome these limita- 
tions. 

These soils are in capability subclass Vle and Claypan 
Prairie range site. 


56—Okay fine sandy loam, 0 to 1 percent slopes. 
This deep, nearly level, loamy soil is on broad stream 
terraces. Areas are oval and average about 40 acres. 

Typically, the surface layer is brown, mildly alkaline 
fine sandy loam about 12 inches thick. Below this to a 
depth of 65 inches is medium acid sandy clay loam. 
From 12 to 21 inches the sandy clay loam is brown, from 
21 to 32 inches it is light brown, and from 32 to 65 
inches it is reddish yellow. 

This soil is well drained. Runoff is slow. Permeability is 
moderate, and available water capacity is medium. The 
hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Bastrop and Oklared soils. The included soils make up 
less than 20 percent of any area. 
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Areas of this soil are used for cultivated crops and for 
pasture. The potential is high for these uses. Leaving 
crop residue on the surface of this soil helps to conserve 
moisture. Improved bermudagrasses are well suited to 
this soil. The potential is high for range and for wildlife 
habitat. Controlled grazing and proper stocking are 
needed in the management of range. 

This soil has high potential for urban uses and for 
recreation uses. 

This soil is in capability class | and Sandy Loam range 
site. 


57—Oklared very fine sandy loam. This deep, nearly 
level, loamy soil is on low stream terraces. Áreas are 
oblong and average about 40 acres. Slope is mainly less 
than 1 percent. 

Typically, the surface layer is brown, moderately alka- 
line very fine sandy loam about 7 inches thick. Below 
this to a depth of 11 inches is light reddish brown, 
moderately alkaline very fine sandy loam. Between 
depths of 11 and 19 inches is reddish brown, moderately 
alkaline loam. From 19 to 50 inches is reddish brown, 
moderately alkaline fine sandy loam, and below this to a 
depth of 74 inches is yellowish red, moderately alkaline 
foamy fine sand. 

This soil is well drained. Runoff is slow. Permeability is 
moderately rapid, and available water capacity is 
medium. The hazard of erosion is slight, and the hazard 
of flooding is rare. 

Included with this soil in mapping are small areas of 
Bastrop and Okay soils. The included soils make up less 
than 20 percent of any area. 

Areas of this soil are used for pasture and for cultivat- 
ed crops. The potential is high for these uses. Leaving 
crop residue on the surface of this soil helps to conserve 
moisture. The potential is high for range and for wildlife 
habitat. Proper stocking and controlled grazing are 
needed in management of range. 

This soil has low potential for most urban uses be- 
cause of the rare flooding. The potential is high for most 
recreation development. It is low for camp areas be- 
cause of the flooding. 

This soil is in capability class | and Loamy Bottomland 
range site. 


58—Oklared-Kiomatia complex, occasionally 
flooded. These nearly level to gently sloping, loamy and 
sandy soils are on flood plains and low terraces along 
the Red River. Areas are oblong and range from 50 to 
about 500 acres. Slope is 0 to 2 percent. These soils are 
subject to brief flooding once every 7 to 10 years. 

This complex is made up of about 54 percent Oklared 
soils and soils that are similar to Oklared soils and 46 
percent Kiomatia soils and soils that are similar to Kio- 
matia soils. Areas of these soils are so intricately mixed 
that to separate them at the scale used in mapping was 
not practical. 

Typically, the Oklared soil has a surface layer of 
brown, moderately alkaline very fine sandy loam about 7 
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inches thick. Below this to a depth of 16 inches is brown, 
moderately alkaline very fine sandy loam. Between 
depths of 16 and 23 inches is reddish brown, moderately 
alkaline silty clay loam. From 23 to 38 inches is pink, 
moderately alkaline very fine sand, and below this to a 
depth of 65 inches is pink, moderately alkaline fine sand. 

This Oklared soil is well drained. Runoff is slow. Per- 
meability is moderately rapid, and available water capac- 
ity is medium. The hazard of erosion is slight. 

Typically, the Kiomatia soil has a surface layer of light 
brown. moderatelv alkaline loamy fine sand about 7 


Figure 10.—Profile of Kiomatia fine sand. Continuous bedding 
planes are below a depth of about 30 inches. 
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inches thick. Below this to a depth of 20 inches is light 
brown, moderately alkaline fine sand; from 20 to 35 
inches is light brown, moderately alkaline very fine sand; 
and from 35 inches to a depth of 80 inches is pink, 
moderately alkaline very fine sand. All layers below a 
depth of 7 inches have strata of loam and silt loam (fig. 
10). 

This Kiomatia soil is well drained. Runoff is slow. Per- 
meability is rapid. Available water capacity is low, and 
the hazard of erosion is slight. The unprotected soil is 
subject to soil blowing. 


Included with these Oklared and Kiomatia soils in 
mapping are small areas of Bastrop soils. The included 
soils make up less than 20 percent of any area. 


Areas of these soils are used for pasture. The poten- 
tial is high for this use. Improved bermudagrasses are 
well suited to these soils. The potential is medium for 
cultivated crops. Leaving crop residue on the surface of 
these soils helps to control soil blowing. The potential is 
medium for range and for wildlife habitat. Proper stocking 
and controlled grazing are needed in the management of 
range. 

These soils have low potential for most urban develop- 
ment. Flooding is a major hazard. The potential is 
medium for most recreation uses. Occasional flooding is 
a hazard, and the sandy surface layer is a major limita- 
tion. The potential is low for camp areas because of the 
flooding. 


These soils are in capability subclass 1116. The Oklared 
soil is in Loamy Bottomland range site, and the Kiomatia 
Soil is in Sandy Bottomland range site. 


59—Pits. Pits are areas from which rock, sand and 
gravel, or clay has been removed for the construction of 
roads or other structures. These pits make up about 
1,400 acres and are throughout the county. They range 
from 4 to 400 acres. 

The largest pits are rock pits. They are in the lime- 
stone area in the northern part of the county. These pits 
range to 400 acres and have an average depth of 20 to 
30 feet. Material mined from these pits was crushed and 
used as subgrade for roads and for construction. Rock 
pits are in the Sanger, Bolar, and Aledo soils. 

The smaller pits occur where rock or sand and gravel 
was dug for local road and building use, or where clay 
was excavated for fill material along federal highways. 
Many of the smaller pits are in the Austin Chalk area. 
Along rivers, pits that were dug for sand and gravel have 
an average depth of 10 to 20 feet. The smaller rock pits 
are mainly in the Eddy and Whitewright soils. Most of the 
sand pits are in the Kiomatia, Oklared, Konsil, and Gasil 
soils. Pits that are too small to be shown as an area on 
the soil map are indicated by a special symbol. 

Most pits remain open, and a plant cover is not main- 
tained. The size and depth of the pit and type of spoil 
material in some pits can make revegetation very diffi- 
cult. The clay pits contain water during much of the year. 
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The smaller sand pits, however, can be smoothed and 
revegetated. 

This map unit is not assigned to a capability subclass 
or range site. 


60—Purves clay loam, 1 to 5 percent slopes. This 
shallow, gently sloping, loamy soil is on low convex 
ridges. Areas are oblong and commonly range from 10 
to 40 acres. 

Typically, the surface layer is dark grayish brown, mod- 
erately alkaline clay loam about 8 inches thick. Below 
this to a depth of 14 inches is brown, moderately alka- 
line clay loam. Slightly fractured limestone is below a 
depth of 14 inches. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderately slow, and available water capacity is 
very low. The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Aledo soils on ridgetops and the higher parts of the 
landscape and Bolar soils on the slightly lower parts. 
The included soils make up less than 15 percent of any 
area. 

Areas of this soil are used for pasture, and the poten- 
tial is low for this use. King Ranch bluestem is suited to 
this soil. The potential is low for cultivated crops be- 
cause of the depth to rock and very low available water 
capacity. Leaving crop residue on the surface of this soil 
helps conserve moisture. The potential is low for range 
and for wildlife habitat. Proper stocking and controlled 
grazing are needed in management of range. 

This soil has medium potential for most urban uses. 
The depth to limestone and high shrink-swell potential 
are the main limitations. These limitations are difficult to 
overcome. The potential is low for septic tank systems 
because of the depth to limestone and moderately slow 
permeability. The potential is low for recreation uses 
because of the clayey texture. 

This soil is in capability subclass iVe and Shallow 
range site. 


61—Redlake clay, occasionally flooded. This deep, 
nearly level, clayey soil is on bottom lands. Areas are 
oval or oblong and range from 10 to 400 acres. Areas of 
this soil are subject to flooding for short periods once 
every 3 to 5 years; however, in some areas flooding is 
less frequent. 

Typically, the surface layer is weak red, moderately 
alkaline clay about 8 inches thick. Below this to a depth 
of 60 inches is reddish brown, moderately alkaline clay. 
Below a depth of 37 inches the clay has thin strata of 
dark grayish brown silt loam. 

This soil is moderately well drained. Runoff is slow. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is slight. 

Included with this soil in mapping are areas of Trinity 
and Oklared soils. The included soils make up about 15 
percent of any area. 

Areas of this soil are used mainly for pasture and for 
cultivated crops. Wheat and oats are the main cultivated 
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crops. Improved bermudagrasses are suited to many 
areas. Returning crop residue to the surface of the soil 
helps to maintain tilth and conserve moisture. Drainage 
to remove excess water is a benefit in some small, low 
lying, concave areas. The potential is high for range and 
medium for wildlife habitat. Controlled grazing and proper 
stocking are needed in the management of range. 

This soil has low potential for urban development be- 
cause of the flood hazard and high shrink-swell potential. 
The potential is low for recreation development. Occa- 
sional flooding is a hazard, and the clay surface layer is 
a major limitation. 

This soil is in capability subclass lllw and Clayey Bot- 
tomland range site. 


62—Sanger clay, 1 to 3 percent siopes.This deep, 
gently sloping, clayey soil is in valleys between limestone 
ridges. Areas are oval and range from about 15 to 100 
acres. Areas that have not been tilled have gilgai micror- 
elief that extends up and down the slope. The microrelief 
consists of microknolls 6 to 18 feet wide and micro- 
depressions 4 to 12 feet wide. The microknolls are 3 to 
10 inches higher than the microdepressions. 

Typically, the surface layer is dark gray, moderately 
alkaline clay about 6 inches thick. Below this to a depth 
of 62 inches is moderately alkaline clay. From 6 to 47 
inches the clay is grayish brown, and from 47 to 62 
inches it is mottled brownish yellow, gray, and grayish 
brown. 

This soil is well drained. Runoff is slow. Permeability is 
very slow, and available water capacity is high. The 
hazard of erosion is moderate. 

Included with this soil in mapping are small spots of 
Bolar soils on the higher parts of the landscape. The 
included soils make up less than 20 percent of any area. 

Areas of this soil are used mainly for range. The po- 
tential is high for this use. Proper stocking and controlled 
grazing are needed to maintain plant vigor. The potential 
is high for cultivated crops. Leaving crop residue on the 
surface of the soil helps to improve tilth and conserve 
moisture. The potential is high for pasture and is medium 
for wildlife habitat. Improved bermudagrasses are suited 
to this soil. 

This soil has low potential for urban uses. The shrink- 
swell potential, corrosivity to uncoated steel, and low 
strength are the main limitations. Good design and care- 
ful installation of structures help to overcome the limita- 
tions. The potential for recreation uses is low because of 
the clayey texture. 

This soil is in capability subclass lle and Blackland 
range site. 


63—Sanger clay, 3 to 5 percent siopes.This deep, 
gently sloping clayey soil is on the side slopes of ridges. 
Areas are oblong and range from about 15 to 90 acres. 
Areas that have not been tilled have gilgai microrelief 
that extends up and down the slope. The microrelief 
consists of microknolls 6 to 20 feet wide and micro- 
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depressions 4 to 12 feet wide. The microknolls are 3 to 
10 inches higher than the microdepressions. 

Typically, the surface layer is very dark gray, moder- 
ately alkaline clay about 7 inches thick. Below this to a 
depth of 49 inches is moderately alkaline clay. From 7 to 
23 inches the clay is dark grayish brown, from 23 to 34 
inches it is olive and has a few olive brown mottles, and 
from 34 to 49 inches it is olive and has pale olive 
mottles. Below this to a depth of 65 inches is mottled 
brownish yellow and light gray, moderately alkaline clay. 

This soil is well drained. Surface runoff is medium. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Bolar soils on low ridges. The included soils make up 
less than 15 percent of any area. 

Most areas of this soil are used for range. The poten- 
tial is high for this use. Proper stocking and controlled 
grazing are needed to maintain plant vigor. The potential 
is high for cultivated crops. Terracing and farming on the 
contour are essential to help reduce erosion on crop- 
land. Leaving crop residue on the surface of this soil 
helps to conserve moisture, reduce runoff, and improve 
tilth. The potential is high for pasture and medium for 
wildlife habitat. Bermudagrasses are well suited to this 
soil. 

This soil has low potential for most urban uses. The 
shrink-swell potential, corrosivity to uncoated steel, and 
low strength are the main limitations. The clayey surface 
layer is the major limitation. 

This soil is in capability subclass llle and Blackland 
range site. 


64—Sanger stony clay, 3 to 8 percent slopes. This 
deep, stony, gently sloping to sloping, clayey soil is on 
side slopes of ridges. Areas are long and narrow and 
range from 30 to 400 acres. Areas that have not been 
tilled have gilgai microrelief that extends up and down 
the slope. The microrelief consists of microknolls 6 to 18 
feet wide and microdepressions 3 to 12 feet wide. The 
microknolls are 3 to 12 inches higher than the micro- 
depressions. ۱ 

Typically, the surface layer is gray, moderately alkaline 
clay about 7 inches thick. Below this to a depth of 41 
inches is moderately alkaline clay. From 7 to 14 inches 
the clay is dark grayish brown, and from 14 to 41 inches 
it is light olive brown. Below this to a depth of 60 inches 
is light yellowish brown, moderately alkaline clay. About 
20 percent of the surface is limestone fragments 4 to 6 
inches thick and 2 to 6 feet across. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is very slow, and available water capacity is high. The 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Bolar and Aledo soils on the steeper parts of slopes. 
The included soils make up less than about 10 percent 
of any area. - 

Areas of this soil are used for range. The potential is 
high for this use. Proper stocking and controlled grazing 
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are needed in the management of range. The potential is 
low for wildlife habitat. This soil is not suited to cultivated 
crops or pasture. Stones have been worked into a verti- 
cal position by the shrinking and swelling of this soil. The 
stones are large, and they protrude 6 to 36 inches above 
the surface. Their removal is difficult. 

This soil has low potential for urban uses. The shrink- 
swell potential, large stones, and low strength are the 
main limitations. Good design of structures is needed to 
help overcome these limitations. The soil potential is low 
for septic tank systems because of the very slow perme- 
ability. The potential is low for recreation uses because 
of the clayey surface layer and the large stones. 

This soil is in capability subclass VIs and Blackland 
range site. 


65—Speck Variant loam, 1 to 3 percent slopes. 
This shallow, gently sloping, loamy soil is on ridgetops. 
Areas are oval and range from 8 to 35 acres. 

Typically, the surface layer is reddish brown, moder- 
ately alkaline loam about 5 inches thick. Below this to a 
depth of 15 inches is reddish brown, mildly alkaline clay, 
and from 15 to 18 inches is white, chalky limestone. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is slow, and available water capacity is very low. The 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Whitewright and Eddy soils along the outer edges of the 
mapped areas. The included soils make up less than 20 
percent of any area. 

Most areas of this soil are used for cultivated crops or 
for pasture along with the adjoining, deeper soils. The 
potential is low for these uses. The very low available 
water capacity in this soil reduces productivity. Leaving 
crop residue on the surface of this soil helps to reduce 
erosion and conserve moisture. The potential is low for 
range and for wildlife habitat. Proper stocking and con- 
trolled grazing are needed in management of range. 

This soil has medium potential for most urban uses. 
The depth to rock and the shrink-swell potential are the 
main limitations. The potential is low for septic tank filter 
fields because of the slow permeability and shallow 
depth to rock. The potential is low for most recreation 
uses. The clayey texture and slow permeability are the 
major limitations. 

This soil is in capability subclass 1116 and Redland 
range site. 


66—Stephen silty clay, 1 to 3 percent slopes. This 
shallow, gently sloping, clayey soil is on convex ridges. 
Areas are oval and range from 5 to 120 acres. 

Typically, the surface layer is very dark grayish brown, 
moderately alkaline silty clay about 13 inches thick. 
Below this to a depth of 18 inches is grayish brown, 
moderately alkaline very gravelly silty clay that has about 
60 percent weakly cemented chalk fragments. Below a 
depth of 18 inches is white, platy chalk. 
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This soil is well drained. Runoff is medium. Permeabil- 
ity is moderately slow, and available water capacity is 
very low. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Whitewright soils. The included soils make up less than 
15 percent of any area. 

Areas of this soil are used mainly for cultivated crops. 
The potential is medium for this use. Erosion is a hazard, 
and the depth to rock is a limitation. Terraces and 
grassed waterways help to control runoff. Terraces are 
difficult to construct in this shallow soil. Returning crop 
residue to the surface of this soil helps to prevent ero- 
sion and conserve moisture. The potential is low for 
pasture. Depth to rock is the main limitation. Improved 
bermudagrasses are fairly well suited to this soil. The 
potential is low for range and medium for wildlife habitat. 
Restricted rooting depth is the main limitation. Controlled 
grazing and proper stocking of range are essential to 
maintain plant vigor. 

This soil has medium potential for urban uses. The 
depth to rock is the main limitation, but the rock is soft 
and rippable and makes a good footing for foundations. 
The potential is low for septic tank filter fields because 
of the depth to rock. The potential is medium for recrea- 
tion uses because of the depth to rock and clayey tex- 
ture. Maintaining an adequate stand of grasses helps to 
reduce erosion in heavily used areas. 

This soil is in capability subclass Ille and Chalky Ridge 
range site. 


67—Stephen silty clay, 3 to 5 percent slopes. This 
shallow, gently sloping, clayey soil is on uplands. Areas 
are generally oblong and range from 10 to 30 acres. 

Typically, the surface layer is dark grayish brown, mod- 
erately alkaline silty clay about 7 inches thick. Below this 
to a depth of 14 inches is grayish brown, moderately 
alkaline silty clay loam that has weakly cemented chalk 
fragments. The underlying material is white, soft chalk 
that is platy in the upper 4 inches and massive below. 

This soil is well drained. Runoff is medium. Permeabil- 
ity is moderately slow, and available water capacity is very 
low. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Eddy and Whitewright soils. The included soils make up 
less than 20 percent of any area. 

Areas of this soil are mainly used for cultivated crops. 
Small grain is the chief crop. The potential is low for row 
crops and is medium for small grain. The soil depth is 
the main limitation. Erosion is a hazard. Close-growing 
crops and returning crop residue to the surface of this 
soil help to control erosion, conserve moisture, and 
maintain tilth and productivity. The potential is low for 
pasture. Depth to rock is the main limitation. Improved 
bermudagrasses are fairly well suited to this soil. The 
potential is low for range and medium for wildlife habitat. 
Restricted rooting depth is the major limitation. 

This soil has medium potential for urban uses. The 
depth to rock is the main limitation, but the rock is soft 
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and rippable and makes a good footing for foundations. 
The potential is low for septic tank filter fields because 
of the depth to rock. The potential is medium for recrea- 
tion uses. The clayey texture is the main limitation. 

This soil is in capability subclass IVe and Chalky Ridge 
range site. 


68—Trinity clay, occasionally flooded. This deep, 
nearly level, clayey soil is on flood plains of major 
streams. Areas are oblong and range from 8 to 0 
acres. This soil is subject to flooding of short duration 
about once in 5 to 10 years. 

Typically, the surface layer is very dark gray, moder- 
ately alkaline clay about 36 inches thick. Below this to a 
depth of 65 inches is moderately alkaline clay. From 36 
to 52 inches the clay is dark gray, and from 52 to 65 
inches it is mottled light olive brown, olive brown, and 
dark grayish brown. 

This soil is somewhat poorly drained. Runoff is very 
slow. Permeability is very slow, and available water ca- 
pacity is high. The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Whitesboro and Elbon soils. The included soils make up 
less than 30 percent of any area. 

Areas of this soil are used for cultivated crops and for 
pasture. The potential is high for these uses. Common 
and improved bermudagrasses are suited to this soil. 

Crops planted early in spring can be damaged by 
ponding during wet periods in some years. Leaving crop 
residue on the surface of the soil helps to conserve 
moisture and improve tilth. 

The potential is high for range and medium for wildlife 
habitat. Proper stocking and controlled grazing are 
needed in the management of range. 

This soil has low potential for urban uses. Flooding is 
a hazard, and the shrink-swell potential and wetness are 
major limitations. The potential is low for septic tank filter 
fields because of the very slow permeability, wetness, 
and flooding. The potential is low for most recreation 
uses. Flooding is a hazard, and the clayey texture and 
very slow permeability are limitations. 

This soil is in capability subclass llw and Clayey Bot- 
tomland range site. 


69—Urban land. This map unit makes up parts of the 
towns of Sherman and Denison and the Grayson County 
Airport. About 75 to 90 percent of the Urban land is 
covered with works and structures, such as office build- 
ings, downtown areas, shopping centers, runways, rail- 
road yards, and parking lots. 

About 10 percent of this unit consists of single unit 
dwellings that cover 40 to 50 percent of the surface. 

Installation of works and structures has so altered and 
obscured soil features that identification or classification 
of the soils is not feasible. The soil material in Sherman, 
however, represents soils that formed over chalk and 
shale; the soil material in Denison represents soils that 
formed over sandstone; and the soil material at the Air- 
port represents soils that formed over shale. 
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This miscellaneous area is not assigned to a capability 
subciass or range site. 


70—Vertel clay, 1 to 3 percent slopes. This moder- 
ately deep, gently sloping, clayey soil is on convex foot 
slopes. Areas are oblong and range from 10 to 85 acres. 
They follow the contour of the slope and are dissected 
by shallow drains. In areas that have not been tilled, this 
soil has gilgai microrelief consisting of microdepressions 
1 to 3 feet wide and microknolls 10 to 16 feet wide. The 
microknolls are 2 to 8 inches higher than the micro- 
depressions. 

Typically, the surface layer is about 18 inches of gray- 
ish brown, neutral clay about 18 inches thick. Below this 
to a depth of 37 inches is olive, mildly alkaline clay that 
has yellowish brown mottles, and from 37 to a depth of 
54 inches is mottled grayish brown and strong brown, 
moderately alkaline very shaly clay 

This soil is well drained. Runoff is rapid. Permeability is 
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Figure 11.—Geese grazing small grain on Vertel clay, 1 
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very Slow, and available water capacity is low. The 
hazard of erosion is moderate. 

Included with this soil in mapping are small areas of 
Heiden soils. The included soils make up less than about 
15 percent of any area. 

Areas of this soil are used mainly for pasture and 
range, and some areas are used for cultivated crops. 
The potential is medium for these uses. Improved ber- 
mudagrasses and King Ranch bluestem are suited to 
this 801. Terracing and farming on the contour are 
needed to help control erosion. Returning crop residue 
to the surface of this soil helps to conserve moisture and 
reduce runoff. Proper stocking and controlled grazing are 
needed in the management of range. The potential is 
medium for wildlife habitat (fig. 11). 

This soil has low potential for most urban uses. The 
high shrink-swell potential, corrosivity to uncoated steel, 
and low strength are the major limitations. These limita- 
tions can be overcome by good design and careful in- 
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stallation of structures. Bare areas need protection from 
erosion during construction. The potential is low for rec- 
reation uses. The clayey texture and very slow perme- 
ability are the main limitations. 

This soil is in capability subclass 1116 and Eroded 
Blackland range site. 


71—Vertel clay, 3 to 5 percent slopes. This moder- 
ately deep, gently sloping, clayey soil is on side slopes 
above drains and on gently undulating, low ridges. Areas 
are oblong and range from 8 to 200 acres. A few areas 
have rills or shallow gullies. In areas that have not been 
tilled, this soil has gilgai microrelief consisting of micro- 
depressions 1 to 3 feet wide and microknolls 10 to 16 
feet wide. The microknolls are 2 to 8 inches higher than 
the microdepressions. 

Typically, the surface layer is grayish brown, mildly 
alkaline clay about 5 inches thick. Below this to a depth 
of 33 inches is olive, moderately alkaline clay that has 
yellowish brown mottles. From 33 to a depth of 54 
inches is light olive brown and gray, moderately alkaline 
very shaly clay. 

This soil is well drained. Runoff is rapid. Permeability is 
very slow, and available water capacity is low. The 
hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Normangee and Heiden soils. The included soils make 
up less than 20 percent of areas. 

Areas of this soil are used mainly for pasture and for 
range. The potential is medium for these uses. Proper 
stocking and controlled grazing are needed in the man- 
agement of range. Improved bermudagrasses and King 
Ranch bluestem are suited to this soil. The potential is 
medium for wildlife habitat. The potential is low for culti- 
vated crops. Terracing and farming on the contour are 
needed for cultivated crops. Leaving crop residue on the 
surface of this soil helps to reduce erosion and conserve 
soil moisture. 

This soil has low potential for most urban uses. The 
high shrink-swell potential, corrosivity to uncoated steel, 
and low strength are the main limitations. These limita- 
tions can be overcome by good design and proper instal- 
lation of structures. Bare areas need to be protected 
from erosion during construction. The potential is low for 
most recreation uses. The clayey texture and very slow 
permeability are the main limitations. 

This soil is in capability subclass IVe and Eroded 
Blackland range site. 


72—Vertel clay, 5 to 12 percent slopes. This moder- 
ately deep, sloping to strongly sloping, clayey soil is on 
convex ridges and side slopes along drains. Areas are 
oval and range from 15 to about 100 acres. Some areas 
have small eroded spots and small gullies. In areas that 
have not been tilled, this soil has gilgai microrelief con- 
sisting of microdepressions 1 to 3 feet wide and microk- 
nolls 10 to 16 feet wide. The microknolls are 2 to 8 
inches higher than the microdepressions. 
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Typically, the surface layer is grayish brown, mildly 
alkaline clay about 8 inches thick. Below this to a depth 
of 34 inches is grayish brown, mildly alkaline clay that 
has light olive brown mottles. From 34 to a depth of 40 
inches is light gray and light olive brown, moderately 
alkaline very shaly clay. 

This soil is well drained. Runoff is rapid. Permeability is 
very slow, and available water capacity is low. The 
hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Normangee and Heiden soils. The included soils make 
up less than 20 percent of any area. 

Areas of this soil are used for range. The potential is 
medium for this use. Proper stocking and controlled 
grazing are needed to maintain the stand of grasses. 
The potential is low for pasture. Common and improved 
bermudagrasses are suited to this soil. The potential is 
medium for wildlife habitat. This soil is not suited to 
cultivated crops. 

This soil has low potential for most urban uses. The 
slope, shrink-swell potential, and low strength are the 
main limitations. These limitations are difficult to over- 
come. The potential is low for recreation uses. The 
slope, very slow permeability, and clayey texture are 
limitations that are difficult to overcome. 

This soil is in capability subclass Vle and Eroded 
Blackland range site. 


73—Vertel clay, 5 to 8 percent slopes, severely 
eroded. This moderately deep, sloping, clayey soil is on 
severely eroded uplands. Areas are rectangular and 
range from 10 to about 120 acres. This soil has a series 
of gullies, 20 to 80 feet apart, that are 4 to 20 feet wide 
and 2 to 10 feet deep. Most of the gullies cannot be 
crossed by farm machinery. 

Typically, the surface layer is grayish brown, moderate- 
ly alkaline clay about 6 inches thick. Below this to a 
depth of 38 inches is moderately alkaline clay. From 6 to 
18 inches the clay is light brownish gray and from 18 to 
38 inches it is brownish yellow. Below this to a depth of 
54 inches is pale yellow and yellow very shaly clay. 

This soil is well drained. Runoff is rapid. Permeability is 
very slow, and available water capacity is low. The 
hazard of erosion is severe. 

Included with this soil in mapping are small areas of 
Vertel clay that are not severely eroded. Also included 
are severely eroded areas of Heiden soils. The included 
soils make up less than 10 percent of areas. 

Most areas of this soil are used for pasture. The po- 
tential is low for this use. Common and improved bermu- 
dagrasses are fairly well suited. This soil is not suited to 
cultivated crops. The potential is medium for range and 
low for wildlife habitat. Proper stocking and controlled 
grazing are needed in the management of range. 

This soil has low potential for urban uses. The high 
shrink-swell potential, presence of gullies, and low 
strength of this soil are the major limitations. The poten- 
tial is low for recreation uses. The clayey texture and 
very slow permeability are the main limitations. 
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This soil is in capability subclass Vle and Eroded 
Blackland range site. 


74—Vertel-Urban land complex, 8 to 12 percent 
slopes. This complex consists of strongly sloping soils 
on convex ridges and side slopes along drains. Areas 
are oblong and about 100 acres. 

This complex is made up of about 50 percent Vertel 
soils, 35 to 40 percent Urban land, and less than 15 
percent soils of minor extent. The soils and Urban land 
are so intricately mixed that to separate them at the 
scale used in mapping was not practical. 

Typically, the Vertel soil has a surface layer of grayish 
brown, mildly alkaline clay about 5 inches thick. Below 
this to a depth of 33 inches is olive, moderately alkaline 
clay that has yellowish brown mottles. From 33 to a 
depth of 54 inches is olive brown and gray, moderately 
alkaline very shaly clay. 

The Vertel soil is well drained. Runoff is rapid. Perme- 
ability is very slow, and available water capacity is low. 
The hazard of erosion is severe. 

Urban land consists of single unit dwellings and the 
adjoining streets, sidewalks, and patios. In some areas, 
especially in sloping areas, the cutting, filling, leveling, 
and other disturbances have so obscured the soils that 
their identification and classification are not practical. 

Included with the Vertel soils and Urban land in map- 
ping are small areas of Heiden and Normangee soils. 

The soils in this complex have low potential for urban 
uses. The slope, high shrink-swell potential, and low 
strength are the main limitations. These limitations are 
difficult to overcome. Bare areas need to be protected 
from erosion during construction. 

This complex is not assigned to a capability subclass 
or a range site. 


75—Whitesboro loam, occasionally flooded. This 
deep, nearly level, loamy soil is on narrow flood plains of 
streams. Areas are oblong and range from 20 to 150 
acres. This soil is subject to brief flooding one or more 
times in 3 to 5 years during spring and fall. 

Typically, the surface layer is dark grayish brown, neu- 
tral loam about 19 inches thick. Below this to a depth of 
27 inches is dark grayish brown, slightly acid sandy clay 
loam that has gray and reddish brown mottles. Between 
depths of 27 and 39 inches is brown, slightly acid clay 
loam that has reddish brown and gray mottles, and 
below a depth of 39 inches is mottled gray and reddish 
yellow, moderately alkaline sandy clay loam. 

This soil is moderately well drained. Runoff is slow. 
Permeability is moderate, and available water capacity is 
high. The hazard of erosion is slight. 

Included with this soil in mapping are small areas of 
Bunyan and Whitesboro soils that are flooded more fre- 
quently than this Whitesboro soil. The included soils 
make up less than 20 percent of any area. 

Areas of this soil are used mainly for pasture. The 
potential is high for this use. Improved bermudagrasses 
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are well suited to this soil. The potential is high for 
cultivated crops. Leaving crop residue on the surface of 
this soil helps to conserve soil moisture. The potential is 
high for range and for wildlife habitat. Proper stocking 
and controlled grazing are needed in the management of 
range. 

This soil has low potential for urban uses. Flooding is 
the major hazard, but adequate protection from flooding 
is difficult to provide. The potential is low for recreation 
development. Flooding is a hazard, and wetness is a 
major limitation. 

This soil is in capability subclass llw and Loamy Bot- 
tomland range site. 


76—Whitewright-Eddy-Howe complex, 1 to 5 per- 
cent slopes. These very shallow to moderately deep, 
gently sloping soils are on convex chalky ridges. Areas 
are oval and range from 15 to 150 acres. 

This complex is made up of about 46 percent Whitew- 
right soils, 28 percent Eddy soils, 18 percent Howe soils, 
and 8 percent soils of minor extent. These soils are so 
intricately mixed that to separate them at the scale used 
in mapping was not practical. 

Typically, the Whitewright soil has a surface layer of 
grayish brown, moderately alkaline silty clay loam about 
7 inches thick. Below this to a depth of 11 inches is 
brown, moderately alkaline silty clay loam, and from 11 
to a depth of 15 inches is brown, moderately alkaline, 
very gravelly silty clay loam. Below a depth of 15 inches 
is platy chalk. The chalk becomes massive as the depth 
increases. 

Typically, the Eddy soil has a surface layer of brown, 
moderately alkaline gravelly clay loam about 4 inches 
thick. Below this to a depth of 9 inches is brown, moder- 
ately alkaline very gravelly clay loam that has about 80 
percent chalk fragments. Below a depth of 9 inches is 
massive chalk. 

Typically, the Howe soil has a surface layer of grayish 
brown, moderately alkaline silty clay loam about 14 
inches thick. Below this to a depth of 29 inches is light 
brownish gray, moderately alkaline silty clay loam. Below 
a depth of 29 inches is platy chalk. 

The soils in this complex are well drained. Runoff is 
rapid. Permeability is moderate to moderately slow, and 
available water capacity is very low or low. The hazard of 
erosion is moderate. 

Included with these soils in mapping are small areas of 
Austin soils. 

Areas of this complex are used for pasture and for 
range. The potential is low for these uses. Common and 
improved bermudagrasses and King Ranch bluestem are 
suited to these soils. The potential is low for wildlife 
habitat and for cultivated crops. The rooting depth and 
the low or very low available water capacity restrict plant 
growth. 

These soils have medium potential for urban develop- 
ment. The depth to rock is the major limitation. The 
potential is low for septic tanks because of the depth to 
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rock. The potential is medium for recreation develop- 
ment. The small stones and clayey texture are the major 
limitations. 

This complex is in capability subclass IVe. The Whi- 
tewright and Eddy soils are in Chalky Ridge range site, 
and the Howe soil is in Clay Loam range site. 


77—Whitewright-Eddy-Howe complex, 5 to 12 per- 
cent slopes. These very shallow to moderately deep, 
sloping to strongly sloping soils are on sides of ridges 
along drains. Areas are long and narrow or oval and 
range from 20 to 300 acres. 

This complex is made up of about 41 percent Whitew- 
right soils, 28 percent Eddy soils, 25 percent Howe soils, 
and 6 percent soils of minor extent. These soils are so 
intricately mixed that to separate them at the scale used 
in mapping was not practical. 

Typically, the Whitewright soil has a surface layer of 
light brownish gray, moderately alkaline silty clay loam 
about 5 inches thick. Below this to a depth of 16 inches 
is very pale brown, moderately alkaline silty clay loam. 
Below a depth of 16 inches is platy chalk. 

Typically, the Eddy soil has a surface layer of light 
brownish gray, moderately alkaline gravelly clay loam 
about 5 inches thick. Below this to a depth of 11 inches 
is light brownish gray, moderately alkaline very gravelly 
clay loam that has about 70 percent chalk fragments. 
Below a depth of 11 inches is platy chalk. 

Typically, the Howe soil has a surface layer of pale 
brown, moderately alkaline silty clay loam about 5 inches 
thick. Below this to a depth of 14 inches is grayish 
brown, moderately alkaline silty clay loam. From 14 to 22 
inches is pale brown, moderately alkaline silty clay loam, 
and below a depth of 22 inches is platy chalk. 

The soils in this complex are well drained. Runoff is 
rapid. Permeability is moderate to moderately slow, and 
available water capacity is very low to low. The hazard of 
erosion is severe. 

Included with these soils in mapping are small areas of 
Altoga soils on the lower part of slopes. 

Areas of this complex are used mainly for pasture and 
for range. The potential is low for these uses. Common 
and improved bermudagrasses and King Ranch blues- 
tem are suited to these soils. Proper stocking and con- 
trolled grazing are needed in the management of range. 
The potential is low for wildlife habitat. These soils are 
not suited to cultivated crops. 

The soils in this complex have medium potential for 
urban development. The slope and depth to rock are the 
main limitations. The potentia! is low for septic tank filter 
fields because of the depth to rock. The potential is low 
for most recreation development. The clayey texture and 
slope are the main limitations. 

This complex is in capability subclass Vle. The Whi- 
tewright and Eddy soils are in Chalky Ridge range site, 
and the Howe soil is in Clay Loam range site. 


78—Whitewright-Guilied land complex. This map 
unit consists of gullied, shallow, sloping to strongly slop- 
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ing soils on the side slopes of chalk ridges. Slope ranges 
from 5 to about 10 percent. Areas are long and narrow 
and range from 10 to 150 acres. The soils have gullies 
that are 2 to 8 feet deep, 15 to 35 feet wide, and 20 to 
100 feet apart (fig. 12). In the gullies, the underlying 
chalk is exposed. 

This complex has an average composition of about 43 
percent Whitewright soils and soils that are similar to 
Whitewright soils, 30 percent exposed chalk in gullies, 
and 27 percent soils of minor extent. The extent of these 
soils and Gullied land in areas is not uniform and the 
pattern in which they occur is not regular. 

Typically, the Whitewright soil has a surface layer of 
grayish brown, moderately alkaline silty clay loam about 
4 inches thick. Below this to a depth of 12 inches is pale 
brown, moderately alkaline silty clay loam, and below a 
depth of 12 inches is platy chalk. 

These soils are well drained. Runoff is rapid. Perme- 
ability is moderate, and available water capacity is very 
low. The hazard of erosion is severe. 

Included with these soils in mapping are areas of Eddy 
and Howe soils. 

Most areas of these soils are used for range. Some 
areas are used for bermudagrass pasture. The potential 
is low for pasture. Areas need to be shaped and 
smoothed and planted to grasses. Common or improved 
bermudagrasses are suited to this soil. The potential is 
low for range and for wildlife habitat. Proper stocking and 
controlled grazing are needed in the management of 
range. The soils in this complex are not suited to culti- 
vated crops. 

The Whitewright soils and Gullied land have low po- 
tential for urban development. Shaping and smoothing of 
the gullies is needed. The shallow depth to rock is a 
major limitation. The potential is low for most recreation 
uses. Gullies and the clayey surface layer are the major 
limitations. 

This complex is in capability subclass Vle. Whitewright 
soils are in Chalky Ridge range site, Gullied land is not 
assigned to a range site. 


79—Wilson silty clay loam, 0 to 1 percent slopes. 
This deep, nearly level, loamy soil is on old broad ter- 
races. Areas are elongated and range from 15 to about 
500 acres. 

Typically, the surface layer is dark gray, medium acid 
silty clay loam about 8 inches thick. Below this to a 
depth of more than 57 inches is silty clay. From 8 to 25 
inches the silty clay is dark gray and neutral, between 25 
and 34 inches it is gray and mildly alkaline, and from 34 
to 57 inches it is gray and neutral. Below a depth of 57 
inches the silty clay is mottled light brownish gray, 
brownish yellow, and gray and is neutral. 

This soil is somewhat poorly drained. Runoff is slow. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is slight. 
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Included with this soil in mapping are small areas of 
Mabank soils. The included soils make up less than 10 
percent of any area. 


Areas of this soil are used for cultivated crops and for 
pasture. The potential is medium for cultivated crops. 
Leaving crop residue on the surface of this soil helps to 
conserve soil moisture. The potential is high for pasture. 
Improved bermudagrasses are well suited to this soil. 
The potential is medium for ranae and for wildlife habitat. 
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Proper stocking and controlled grazing are needed in the 
management of range. 

This soil has low potential for most urban uses. The 
high shrink-swell potential, low strength, and wetness are 
the main limitations. The potential is low for septic tank 
filter fields because of the very slow permeability. The 
potential is low for most recreation uses. The very slow 
permeability and wetness are the main limitations. 

This soil is in capability subclass ۱۱۱۳ and Claypan 
Prairie ranae site. 


Figure 12.—Area of Whitewright-Gullied land complex showing large bare area of chalk extending from edges of gully. 
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80—Wilson silty clay loam, 1 to 3 percent slopes. 
This deep, gently sloping, loamy soil is on old terraces. 
Areas are oblong and range from 10 to 150 acres. 

Typically, the surface layer is dark gray, neutral silty 
clay loam about 6 inches thick. Below this to a depth of 
44 inches is mildly alkaline silty clay. From 6 to 25 
inches the silty clay is dark gray, and from 25 to 44 
inches it is gray. Between depths of 44 and 62 inches is 
light brownish gray, moderately alkaline silty clay, and 
from 62 to a depth of 80 inches is mottled yellowish 
brown, light gray, and grayish brown, moderately alkaline 
shaly clay. 

This soil is somewhat poorly drained. Runoff is slow. 
Permeability is very slow, and available water capacity is 
high. The hazard of erosion is moderate. 

Included with this soil in mapping are small areas, less 
than 10 acres, of Mabank and Crockett soils. The includ- 
ed soils make up 5 to 15 percent of most areas. 

Areas of this soil are used for pasture and for cultivat- 
ed crops. The potential is high for pasture. Common and 
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improved bermudagrasses are suited to this soil. The 
potential is medium for cultivated crops (fig. 13). Leaving 
crop residue on the surface of this soil helps to maintain 
tilth and conserve moisture. The potential is medium for 
range and for wildlife habitat. Proper stocking and con- 
trolled grazing are needed in management of range. 


This soil has low potential for most urban uses. The 
high shrink-swell potential, wetness, and low strength are 
the major limitations. The potential is low for septic tank 
filter fields because of the very slow permeability. The 
potential is low for recreation uses. The very slow per- 
meability and wetness are the main limitations. 


This soil is in capability subclass llle and Claypan 
Prairie range site. 


81—Zilaboy soils, frequently flooded. These deep, 
nearly level, clayey soils are on flood plains of the major 
streams. Areas are long and narrow and average about 


Figure 13.—Cotton on Wilson silty clay loam, 1 to 3 percent slopes. 
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3,000 acres. These soils are flooded two to four. times a 
year for a period of 2 to 7 days, mainly in spring and fall. 

Typically, the surface layer of a Zilaboy soil is dark 
grayish brown, slightly acid clay about 5 inches thick. 
Below this to a depth of 70 inches is clay. From 5 to 18 
inches the clay is olive gray and slightly acid, from 18 to 
40 inches it is grayish brown and slightly acid, from 40 to 
55 inches it is olive and neutral, and from 55 to 70 
inches it is olive and mildly alkaline. 

These soils are somewhat poorly drained. Runoff is 
very slow. Permeability is very slow, and available water 
capacity is high. The hazard of erosion is slight. 

Included with these soils in mapping are small areas of 
Trinity and Whitesboro soils. The included soils make up 
less than 25 percent of any area. 

Areas of these soils are used for pasture and for 
range. The potential is high for these uses. Common and 
improved bermudagrasses are suited to these soils. Con- 
trolled grazing and control of brush are needed in man- 
agement of range. The potential is medium for wildlife 
habitat. These soils flood and are not suited to cultivated 
crops. 

These soils have low potential for urban uses. The 
flooding is a major hazard. The potential is low for recre- 
ation uses. Flooding is a hazard, and the clayey texture 
is a major limitation. 

These soils are in capability subclass Vw and Clayey 
Bottomland range site. 


Use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops, pasture, and range; 
as sites for buildings, sanitary facilities, highways, and 
other transportation systems, and parks and other recre- 
ation facilities; and for wildlife habitat. It can be used to 
identify the potentials and limitations of each soil for 
specific land uses and to help prevent construction fail- 
ures caused by unfavorable soil properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land used on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 
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Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Heaith officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and pasture 


General management needed for crops and pasture is 
suggested in this section. The system of land capability 
classification used by the Soil Conservation Service is 
explained, and the estimated yields of the main crops 
and hay and pasture plants are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Soil maps for 
detailed planning." Specific information can be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service. 

The potential of the soils in Grayson County is good 
for increased production of food. Food production could 
be increased by extending the latest crop production 
technology to all cropland in the county. 

The acreage in crops and pasture has gradually been 
decreasing as more land is used for urban development. 
At present, an estimated 35,000 acres is in urban uses, 
and this figure is growing each year. The use of this soil 
survey to help make land use decisions that will influ- 
ence the future role of farming in the county is discussed 
in the section "General soil map for broad land use 
planning." 

Soil erosion is the major problem on about three- 
fourths of the cropland and pastureland in Grayson 
County. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. Loss of the surface layer is 
especially damaging on soils that have a clayey subsoil, 
such as Crockett, Crosstell, Mabank, and Normangee 
soils. It is also especially damaging on soils that have a 
layer in or below the subsoil that limits the depth of the 
root zone, such as the rock in Howe and Whitewright 
soils. Second, soil erosion on farmland results in sedi- 
ment entering streams and ponds. Control of erosion 
minimizes the pollution of streams and ponds by sedi- 
ment and improves the quality of water for livestock, for 
municipal use, for recreation, and for fish and wildlife. 

In many sloping fields, preparing a good seedbed and 
tiling are difficult on clayey spots because the original 
surface layer has been eroded away. Such spots are 
common in areas of eroded Crockett and Crosstell soils. 

Maintenance of a protective surface cover on the soil 
helps to control erosion, reduce runoff, and increase 
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infiltration. A cropping system that keeps plant cover on 
the surface for extended periods helps to hold soil ero- 
sion losses to an amount that will not reduce the produc- 
tive capacity of the soil. On livestock farms, the legume 
and grass forage crops in the cropping system reduce 
erosion on sloping land and also provide nitrogen and 
improve tilth for the following crop. 

Minimizing tillage and leaving crop residue on the sur- 
face help to increase infiltration and reduce the hazards 
of runoff and erosion. These practices can be adapted to 
most soils in the survey area but are more difficult to use 
successfully on the eroded soils and on the soils that 
have a clayey surface layer, such as Vertel, Heiden, 
Houston Black, and Fairlie soils. A no-tillage system for 
grain sorghum is effective in reducing erosion on sloping 
land and can be adapted to most soils in the survey 
area. 

Terraces and diversions reduce the length of slope 
and reduce runoff and erosion. Parallel terraces fitted to 
the use of modern farm equipment eliminate point rows 
and are easier to farm. Paralle! terraces can be used on 
most of the soils in Grayson County. 

Soil blowing is a hazard on the sandy Heaton, Kioma- 
tia, and Gasil soils. Soil blowing can damage soils if 
winds are strong and the soils are dry and bare of 
vegetation or surface mulch. Maintaining plant cover, 
surface mulch, or rough surfaces through proper tillage 
minimizes soil blowing on these soils. 

Information and technical assistance for the design of 
erosion control practices for each kind of soil is available 
in local offices of the Soil Conservation Service. 

Tilth is important to the germination of seeds and the 
infiltration of water into the soil. Soils that have good tilth 
are granular and porous. 

Some of the soils used for cultivated crops form a 
crust on the surface after periods of intense rainfall. The 
crust is hard when dry and nearly impervious to water. 
Once the crust forms it reduces infiltration and increases 
runoff. Regular additions of crop residue, manure, and 
other organic material help to improve tilth and reduce 
crust formation. 

If the clayey soils are wet when plowed, they tend to 
become very cloddy when dry, making good seedbeds 
very difficult to prepare. Plowing these soils at an opti- 
mum soil moisture condition and regular additions of 
crop residue to the soil help to improve tilth. 

The fertility of most soils in the survey area can be 
increased by the addition of fertilizers, especially nitro- 
gen and phosphorus. Some of the soils are low in potas- 
sium. On all soils, additions of fertilizer should be based 
on the results of soil tests, on the need of the crop, and 
on the expected level of yields. The Cooperative Exten- 
sion Service and the Soil Conservation Service can help 
in determining the kinds and amounts of fertilizer to 


apply. 
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Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
وات‎ of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly ap- 
plied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability classi- 
fication is not a substitute for interpretations designed to 
show suitability and limitations of groups of soils for 
rangeland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through ۷۱۱۱. The numerals 


indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have slight limitations that restrict their 
use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class lll soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class ۱۷ soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, ዘሪ s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
class is shown in table 7. The capability classification of 
each map unit is given in the section “Soil maps for 
detailed planning.” 


Rangeland 


A small percentage of Grayson County is in rangeland. 
In most areas the forage produced on rangeland is sup- 
plemented by pasture, crop stubble, and small grain. In 
winter the native forage is supplemented with hay and 
protein concentrate. 

The native vegetation in many parts of the survey area 
has been greatly depleted by continued excessive use. 
Some areas have been used for cultivated crops and 
have been abandoned. The grasses in the abandoned 
areas are generally of an inferior quality. Production of 
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these areas could be greatly increased by good manage- 
ment. 

In the northern part of the county, some soils are 
shallow over hard limestone. These soils support short 
and mid grasses, and have low production potential be- 
cause of the shallow rooting depth. Other soils are steep 
or contain large stones. These soils support mid and tall 
grasses and have greater production than the shallow 
soils. In the central and southwestern parts of the 
county, the soils are deep and support a good growth of 
tall and mid grasses. In the southeastern part of the 
county, the soils are moderately deep and loamy. They 
support a good growth of mid and tall grasses. 

The major management concern on most of the ran- 
geland is control of grazing, so that the kinds and 
amounts of plants that make up the potential plant com- 
munity are reestablished. Controlling weeds and brush 
are also important management concerns. If sound 
range management based on the soil survey information 
and rangeland inventories is applied, the potential is 
good for increasing the productivity of range in the area. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation pro- 
duced on rangeland are closely related to the kind of 
Soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 8 shows, for each soil in the survey area, the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the character- 
istic vegetation; and the average percentage of each 
species. Only those soils that are used as or are suited 
to rangeland are listed. Explanation of the column head- 
ings in table 8 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was es- 
tablished during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil prop- 
erties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed range- 
land that is supporting the potential natural plant commu- 
nity. It includes all vegetation, whether or not it is palat- 
able to grazing animals. It includes the current year's 
growth of leaves, twigs, and fruits of woody plants. It 
does not include the increase in stem diameter of trees 
and shrubs. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year, the amount and distribution of pre- 
cipitation and the temperatures make growing conditions 
substantially better than average. In a normal year, grow- 
ing conditions are about average. In an unfavorable year, 
growing conditions are well below average, generally be- 
cause of low available soil moisture. 
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Dry weight is the total annual yield per acre reduced to 
a common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range condi- 
tion. Range condition is determined by comparing the 
present plant community with the potential natural plant 
community on a particular range site. The more closely 
the existing community resembles the potential commu- 
nity, the better the range condition. Range condition is 
an ecological rating only. It does not have a specific 
meaning that pertains to the present plant community in 
a given use. 

The objective in range management is to control graz- 
ing so that the plants growing on a site are about the 
same in kind and amount as the potential natural plant 
community for that site. Such management generally re- 
sults in the optimum production of vegetation, conserva- 
tion of water, and control of erosion. Sometimes, howev- 
er, a range condition somewhat below the potential 
meets grazing needs, provides wildlife habitat, and pro- 
tects soil and water resources. 


Recreation 


The soils of the survey area are rated in table 9 ac- 
cording to limitations that affect their suitability for recre- 
ation. The ratings are based on restrictive soil features, 
such as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and intensi- 
ty of flooding and the season when flooding occurs. In 
planning recreation facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil prop- 
erties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
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maintenance, limited use, or by a combination of these 
measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 12 and 
interpretations for dwellings without basements and for 
local roads and streets in table 11. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some light vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and bicy- 
cling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have moder- 
ate slopes and few or no stones or boulders on the 
surface. 


Wildlife habitat 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for var- 
ious kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining specif- 
ic elements of wildlife habitat; and in determining the 
intensity of management needed for each element of the 
habitat. 
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The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. ۸ rating of 7 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are wheat, oats, grain sorghum, soybeans, and 
sunflowers. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, lovegrass, ryegrass, clover, and vetch. 

Wild herbaceous planis are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, indiangrass, croton, ragweed, and switchgrass. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and fea- 
tures that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are American beautyberry 
and possum haw. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, sedges, and cattails. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
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created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are waterfowl feeding areas, wildlife water- 
ing developments, and beaver ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, mourning dove, songbirds, 
skunks, foxes, coyotes, and rabbits. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, kingfisher, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include deer, thrushes, meadowlark, squirrels, 
raccoon, and opossum. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the "Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Soil, 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
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hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelihood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(8) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Bullding site development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, and local 
roads and streets. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or mini- 
mize the limitations; and severe if soil properties or site 
features are so unfavorable or so difficult to overcome 
that special design, significant increases in construction 
costs, and possibly increased maintenance are reguired. 
Special feasibility studies may be reguired where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer; stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
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soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


Sanitary facilities 


Table 12 shows the degree and the kind of soil limita- 
tions that affect septic tank absorption fields, sewage 
lagoons, and sanitary landfills. The limitations are consid- 
ered s/ight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are reguired. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 
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Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
Slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
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water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type. landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. The 
ratings are based on soil properties and site features 
that affect the removal of the soil and its use as con- 
struction material. Normal compaction, minor processing, 
and other standard construction practices are assumed. 
Each soil is evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
ties provides detailed information about each soil layer. 
This information can help determine the suitability of 
each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 
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The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the materia! is less than 3 feet 
thick. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 13 provide 
guidance as to where to look for probable sources are 
based on the probability that soils in a given area con- 
tain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 15. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
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40 inches of suitable material, soils that have an appre- 
ciable amount of gravel, stones, or soluble salts, or soils 
that have slopes of 8 to 15 percent. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water management 


Table 14 gives information on the soil properties and 
Site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas, and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; mod- 
erate if soil properties or site features are not favorable 
for the indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that spe- 
cial design, significant increase in construction costs, 
and possibly increased maintenance are required. 

This table also gives for each soil the restrictive fea- 
tures that affect drainage, irrigation, terraces and diver- 
sions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
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stones or boulders, organic matter, or salts or sodium. A 
high water table affects the amount of usable material. It 
also affects trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
soil is drained depends on the depth to bedrock, to a 
cemented pan, or to other layers that affect the rate of 
water movement; permeability; depth to a high water 
table or depth of standing water if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock or to a cemented pan, large stones, 
slope, and the hazard of cutbanks caving. The productiv- 
ity of the soil after drainage is adversely affected by 
extreme acidity or by toxic substances in the root zone, 
such as salts, sodium, or sulfur. Availability of drainage 
outlets is not considered in the ratings. 

irrigation is the controlled application of water to sup- 
plement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
sion hazard, and slope. The construction of a system is 
affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
of terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock or to a cemented 
pan affect the construction of grassed waterways. A 
hazard of wind erosion, low available water capacity, 
restricted rooting depth, toxic substances such as salts 
or sodium, and restricted permeability adversely affect 
the growth and maintenance of the grass after construc- 
tion. 


Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
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lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. These results are reported in table 
15. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
Observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering index properties 


Table 15 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil series and morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture (3). These terms are de- 
fined according to percentages of sand, silt, and clay in 
the fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
"gravelly." Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as Pt. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
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grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group ۸-7 are fine grained. Highly organic soils are clas- 
Sified in group A-B on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine- 
ment, the suitability of à soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. 

Rock fragments more than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil parti- 
cles that are less than 0.002 millimeter in diameter. In 
this table, the estimated clay content of each major soil 
layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain mois- 
ture. They influence shrink-swell potential, permeability, 
and plasticity, the ease of soil dispersion, and other soil 
properties. The amount and kind of clay in a soil also 
affect tillage and earth-moving operations. 

Permeabilily refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
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based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many Soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating scil amendments for fertility 
and stabilization, and in determining the risk of.corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. f 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
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The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind ero- 
sion in cultivated areas. The groups indicate the suscep- 
tibility of soil to wind erosion and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind ero- 
sion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
. control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to contro! wind erosion are used. 

4. Clays, silty clays, clay loams, and siity clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silly clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 16, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 


SOIL SURVEY 


Soil and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
is not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; occasiona/ that it occurs 
on an average of once or less in 2 years; and frequent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
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content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
indicated in table 17 are the depth to the seasonal high 
water table; the kind of water table—that is, perched, 
artesian, or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An arte- 
sian water table is under hydrostatic head, generally be- 
neath an impermeable layer. When this layer is penetrat- 
ed, the water level rises in an uncased borehole. A 
perched water table is water standing above an unsatu- 
rated zone. In places an upper, or perched, water table 
is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in many soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock generally requires 
blasting. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 


53 


aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the series 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the Soil Survey 
Manual (3). Many of the technical terms used in the 
descriptions are defined in Soil Taxonomy (4). Unless 
otherwise stated, colors in the descriptions are for dry 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in the 
section “Soil maps for detailed planning.” 


Aledo series 


The Aledo series consists of very shallow and shallow, 
loamy soils on uplands. These soils formed in material 
weathered from limestone and marl. Slope ranges from 3 
to 30 percent. 

Typical pedon of Aledo gravelly clay loam, 3 to 8 
percent slopes; from the junction of Farm Roads 1417 
and 120 west of Denison, 0.2 mile west on Farm Road 
120, 1.5 miles north on county road, and 300 feet west 
of road, in rangeland: 


A11—0 to 3 inches; grayish brown (10YR 5/2) gravelly 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium subangular blocky struc- 
ture; hard, friable; 20 percent fragments of limestone 
2 millimeters to 1 inch across; calcareous; moder- 
ately alkaline; clear wavy boundary. 

A12—3 to 8 inches; brown (10YR 5/3) very gravelly clay 
loam, dark brown (10YR 3/3) moist, moderate 
medium subangular blocky structure; hard, friable; 
about 50 percent fragments of limestone 2 millime- 
ters to 2 1/2 inches across; calcareous; moderately 
alkaline; abrupt wavy boundary. 

R—8 to 12 inches; hard, slightly fractured limestone. 


The solum ranges from 8 to 15 inches in thickness. It 
is moderately alkaline and is calcareous. 

The A11 horizon is grayish brown, dark grayish brown, 
very dark grayish brown, brown, or dark brown. It is clay 
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loam or gravelly clay loam. This horizon is 5 to 35 per- 
cent, by volume, fragments of limestone. 

The A12 horizon is grayish brown, dark grayish brown, 
very dark grayish brown, brown, or dark brown. It is 35 to 
80 percent, by volume, fragments of limestone. 

The R layer is indurated, slightly fractured limestone. 


Altoga series 


The Altoga series consists of deep, loamy soils on 
terraces. These soils formed in calcareous clayey sedi- 
ment. Slope ranges from 5 to 8 percent. 

Typical pedon of Altoga clay loam, 5 to 8 percent 
slopes; from the intersection of U.S. Highways 69 and 82 
in Bells, 2.4 miles west on U.S. Highway 82, 0.5 mile 
north on county road, 0.2 mile east on county road, and 
40 feet south, in cultivated field: 


Ap 一 0 to 6 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular structure; hard, friable; 
calcareous; moderately alkaline; abrupt smooth 
boundary. 

821-66 to 32 inches; very pale brown (10YR 7/4) clay 
loam, light yellowish brown (10YR 6/4) moist; mod- 
erate fine granular and moderate fine subangular 
blocky structure; hard, friable; calcareous; moderate- 
ly alkaline; gradual smooth boundary. 

B22ca—32 to 43 inches; very pale brown (10YR 7/4) 
clay loam, light yellowish brown (10YR 6/4) moist; 
moderate fine granular and moderate fine subangu- 
lar blocky structure; hard, friable; about 5 percent 
visible soft masses of calcium carbonate; calcare- 
ous; moderately alkaline; gradual smooth boundary. 

B3ca—43 to 65 inches; light yellowish brown (10YR 6/4) 
clay foam, yellowish brown (10YR 5/4) moist; weak 
fine granular structure; hard, friable; about 5 percent 
visible threads of calcium carbonate; calcareous; 
moderately alkaline. 


The solum is 40 to 70 inches in thickness. Depth to 
soft bodies of calcium carbonate is 10 to 28 inches. The 
solum is clay loam throughout. It is moderately alkaline 
and is calcareous. 

The A horizon is dark grayish brown, light brownish 
gray, brown, pale brown, or yellowish brown. 

The B horizon is yellowish brown, light yellowish 
brown, very pale brown, or pale brown. In some pedons, 
it has a few brownish or light gray mottles below a depth 
of 40 inches. This horizon has 5 to 20 percent weakly 
cemented concretions, films and threads, or soft masses 
of calcium carbonate. In this horizon, calcium carbonate 
equivalent ranges from 40 to 70 percent. 


Aubrey series 


The Aubrey series consists of moderately deep, loamy 
soils on uplands. These soils formed in material weath- 
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ered from acid clayey shale. Slope ranges from 3 to 12 
percent. 

Typical pedon of Aubrey stony fine sandy loam, in an 
area of Aubrey-Birome complex, 3 to 12 percent slopes; 
from the intersection of Farm Roads 120 and 996 in 
Pottsboro, 1.5 miles north on Farm Road 120, 0.9 mile 
west on county road, and 25 feet south of road, in oak 
woods: 


A1—0 to 3 inches; dark yellowish brown (10YR 4/4) 
stony fine sandy loam, dark yellowish brown (10YR 
3/4) moist; weak medium granular structure; hard, 
very friable; common medium and fine roots; about 
30 percent fragments of ironstone and sandstone 2 
millimeters to 6 inches across; neutral; clear smooth 
boundary. 

A2—3 to 6 inches; light yellowish brown (10YR 6/4) 
stony fine sandy loam; yellowish brown (10YR 5/4) 
moist; weak medium granular structure; hard, very 
friable; common fine and medium roots; about 50 
percent fragments of ironstone and sandstone 2 mil- 
limeters to 2 feet across; neutral; clear smooth 
boundary. 

B21t—6 to 18 inches; red (2.5YR 5/6) clay, red (2.5YR 
4/6) moist; few fine faint yellowish brown mottles; 
moderate medium blocky structure; hard, firm; 
cracks in the upper part contain coatings of materia! 
from the ۸ horizon; common medium and fine roots; 
extremely acid; gradual smooth boundary. 

B221—18 to 32 inches; red (2.5YR 4/6) clay, dark red 
(2.5YR 3/6) moist; common coarse prominent yel- 
lowish brown (10YR 5/6) mottles; moderate medium 
blocky structure; hard, firm; few fine and medium 
roots; extremely acid; gradual smooth boundary. 

Cr1—32 to 48 inches; mottled red (2.5YR 4/6), gray 
(10YR 6/1), and strong brown (7.5YR 5/6) moist, 
shaly clay; massive; hard, firm; extremely acid; grad- 
ual smooth boundary. 

Cr2—48 to 60 inches; mottled dark yellowish brown 
(10YR 3/4), brown (7.5YR 4/4), and gray (N 6/0) 
moist, shale; massive; very hard, very firm; very 
strongly acid. 


The solum is 20 to 40 inches in thickness. 

The A horizon is fine sandy loam or stony fine sandy 
loam. It is brown, yellowish brown, or dark yellowish 
brown. This horizon is medium acid through neutral. A 
thin A2 horizon is present in most pedons and is slightly 
lighter in color than the A1 horizon. 

The Bt horizon is red, yellowish red, reddish brown, or 
strong brown. It has contrasting mottles of red, yellowish 
red, yellowish brown, brownish yellow, light yellowish 
brown, reddish brown, strong brown, light brownish gray, 
grayish brown, or gray. The mottles range from none to 
few in the upper part of the Bt horizon and from few to 
common in the lower part. This horizon has 40 to 60 
percent clay content. It is extremely acid through 
medium acid. 
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The Cr horizon is stratified shaly clay, clayey shale, or 
shale. It is mottled in shades of red, brown, gray, and 
yellow. This horizon is extremely acid through neutral. 


Austin series 


The Austin series consists of moderately deep, clayey 
soils on uplands. These soils formed in chalk. Slope 
ranges from 1 to 5 percent. 

Typical pedon of Austin silty clay, 3 to 5 percent 
slopes; from the intersection of U.S. Highway 75 and 
county road in southwest edge of Howe, 2 miles west on 
county road to Hall Cemetery, and 50 feet north of 
cemetery, in pasture: 


ል1-0 to 11 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; hard, firm; few small 
chalk fragments; common roots; worm casts filled 
with lighter colored material; calcareous; moderately 
alkaline; clear smooth boundary. 

B21—11 to 15 inches; grayish brown (10YR 5/2) silty 
clay, dark grayish brown (10YR 4/2) moist; moder- 
ate fine subangular blocky structure; hard, firm; few 
roots; few small chalk fragments; worm casts; cal- 
careous; moderately alkaline; clear smooth bound- 


ary. 

B22—15 to 22 inches; light brownish gray (2.5YR 6/2) 
silty clay, grayish brown (2.5Y 5/2) moist; moderate 
fine subangular blocky structure; hard, firm; few 
roots; few small chalk fragments; worm casts; few 
black concretions; calcareous; moderately alkaline; 
clear smooth boundary. 

B3—22 to 30 inches; light gray (2.5Y 7/2) silty clay 
loam, light brownish gray (2.5Y 6/2) moist; weak fine 
subangular blocky structure; hard, firm; few roots; 35 
percent small chalk fragments that slake in water; 
calcareous; moderately alkaline; abrupt wavy bound- 


ary. 
Cr—30 to 36 inches; white (10YR 8/2) platy chalk. 


The solum is 20 to 40 inches in thickness. It is silty 
clay, calcareous, and moderately alkaline throughout. 

The ል horizon is grayish brown, dark grayish brown, or 
very dark grayish brown. 

The B horizon is grayish brown, light brownish gray, 
light gray, very pale brown, pale brown, light yellowish 
brown, yellowish brown, or brown. 

The Cr horizon is white or light gray chalk that has 
hardness of less than three on Mohs' scale. 


Bastrop series 


The Bastrop series consists of deep, loamy soils on 
terraces. These soils formed in loamy sediment. Slope 
ranges from 0 to 3 percent. 

Typical pedon of Bastrop loam, 1 to 3 percent slopes; 
from the intersection of Farm Roads 120 and 1753 east 
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of Denison, 3.8 miles east on Farm Road 120 and 60 
feet north of right-of-way, in idle field: 


Ap 一 0 to 6 inches; reddish brown (5YR 5/4) loam, dark 
reddish brown (5YR 3/3) moist; weak medium 
granular structure; hard, very friable; many fine 
roots; neutral; clear smooth boundary. 

B21t—6 to 18 inches; reddish brown (2.5YR 5/4) clay 
loam, dark reddish brown (2.5YR 3/4) moist; moder- 
ate medium subangular blocky structure; hard, fri- 
able; few roots; clay films; slightly acid; gradual 
smooth boundary. 

B22t—18 to 34 inches; red (2.5YR 5/6) clay loam, dark 
red (2.5YR 3/6) moist; moderate medium subangu- 
lar blocky structure; hard, friable; few roots; patchy 
clay films; few fine siliceous pebbles; medium acid; 
gradual smooth boundary. 

B23t—34 to 62 inches; red (2.5YR 5/6) clay loam, red 
(2.5YR 4/6) moist; moderate medium subangular 
blocky structure; hard, friable; few roots; few patchy 
clay films bridging sand grains; few fine siliceous 
pebbles; slightly acid. 


The solum is 60 to more than 75 inches in thickness. 

The A horizon is yellowish brown, brown, or reddish 
brown. It is medium acid through neutral. 

The Bt horizon is clay loam or sandy clay loam. It is 
reddish brown, red, yellowish red, or reddish yellow. The 
B21t horizon is slightly acid or neutral. The B22t and 
B23t horizons are medium acid through mildly alkaline. 


Birome series 


The Birome series consists of moderately deep, loamy 
soils on uplands. These soils formed in clayey.and sandy 
sediment. Slope ranges from 3 to 12 percent. 

Typical pedon of Birome stony fine sandy loam, in an 
area of Aubrey-Birome complex, 3 to 12 percent slopes; 
from the intersection of U.S. Highway 75 and Farm Road 
120 in Denison, 4.9 miles west on Farm Road 120 and 
30 feet north of right-of-way, in woods: 


A1—0 to 4 inches; pale brown (10YR 6/3) stony fine 
sandy loam, brown (10YR 4/3) moist; moderate 
medium granular structure; hard, friable; common 
fine roots; about 15 percent fragments of ironstone 
2 millimeters to 20 inches across the long axis; 
slightly acid; clear smooth boundary. 

A2—4 to 8 inches; light yellowish brown (10YR 6/4) 
stony fine sandy loam, yellowish brown (10YR 5/4) 
moist; weak medium granular structure; hard, friable; 
common fine roots; about 10 percent fragments of 
ironstone 2 millimeters to 20 inches across the long 
axis; slightly acid; clear smooth boundary. 

B21t—8 to 18 inches; red (2.5YR 4/6) clay, dark red 
(2.5YR 3/6) moist; moderate medium blocky struc- 
ture; very hard, firm; few fine and medium roots; clay 
films; few fragments of sandstone and ironstone 2 
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millimeters to 2 inches across the long axis; ex- 
tremely acid; gradual smooth boundary. 

B221—18 to 25 inches; red (2.5YR 5/6) clay, red (2.5YR 
4/6) moist; few fine distinct strong brown mottles; 
moderate fine blocky structure; hard, firm; few fine 
and medium roots; clay films; few fragments of 
sandstone less than 1 inch across the long axis; 
extremely acid; gradual smooth boundary. 

B3—25 to 31 inches; mottled reddish brown (2.5YR 4/4), 
brown (7.5YR 5/4), and yellowish brown (10YR 5/6) 
clay; moderate fine blocky structure; hard, firm; few 
fine roots; common sandstone fragments; extremely 
acid; clear wavy boundary. 

Cr—31 to 35 inches; dark red (10R 3/6) and strong 
brown (7.5YR 5/8) brittle sandstone; extremely acid. 


The solum ranges from 23 to 40 inches in thickness. 
Fragments of ironstone and sandstone, 2 millimeters to 
30 inches across the long axis, make up 5 to 25 percent, 
by volume, of the solum. 

The A horizon is pale brown, brown, or light reddish 
brown and is medium acid through neutral. The A2 hori- 
zon, where present, is very pale brown or light yellowish 
brown. 

The Bt horizon is red or yellowish red. It has none to 
common mottles of brown, strong brown, yellowish 
brown, yellowish red, or dark red. This horizon is ex- 
tremely acid through medium acid. The B3 horizon, 
where present, is mottled brown, yellowish brown, red- 
dish brown, or red. It is clay or sandy clay and is ex- 
tremely acid through medium acid. 

The Cr horizon is brownish or reddish sandstone inter- 
bedded with red, gray, or brown shaly clay. It is extreme- 
ly acid through medium acid. 


Bolar series 


The Bolar series consists of moderately deep, loamy 
soils on uplands. These soils formed in material weath- 
ered from interbedded limestone and marl. Slope ranges 
from 1 to 12 percent. 

Typical pedon of Bolar clay loam, 1 to 5 percent 
slopes; from the intersection of Texas Highway 75A and 
Farm Road 84 in Denison, 6.1 miles northwest on Farm 
Road 84, 0.1 mile north on country road, 0.2 mile north- 
east on a road of the Corps of Engineers and 150 feet 
east, in rangeland: 


A1—0 to 10 inches; brown (10YR 4/3) clay loam, dark 
brown (10YR 3/3) moist; moderate medium granular 
structure and moderate medium subangular blocky; 
hard, friable; common fine roots; about 5 percent 
fragments of limestone 1/2 inch to 5 inches across; 
calcareous; moderately alkaline; clear smooth 
boundary. 

B21—10 to 22 inches; pale brown (10YR 6/3) clay loam, 
brown (10YR 5/3) moist; moderate medium granular 
and moderate medium subangular blocky structure; 
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hard, firm; common fine roots; few fine calcium car- 
bonate concretions; common fragments of limestone 
and fragments of shells; about 60 percent calcium 
carbonate equivalent; calcareous; moderately alka- 
line; gradual smooth boundary. 

B22ca—22 to 33 inches; very pale brown (10YR 7/3) 
clay loam, pale brown (10YR 6/3) moist; moderate 
medium subangular blocky structure; hard, firm; few 
fine roots; about 20 percent visible soft masses and 
concretions of calcium carbonate; about 70 percent 
calcium carbonate equivalent; calcareous; moderate- 
ly alkaline; gradual smooth boundary. 

B3ca—33 to 37 inches; light gray (2.5Y 7/2) shaly clay; 
many fine yellow mottles; weak medium subangular 
blocky structure; hard, firm; few fine roots; about 25 
percent visible soft masses and concretions of cal- 
cium; calcareous; moderately alkaline; abrupt wavy 
boundary. 

R—37 to 40 inches; hard, slightly fractured limestone. 


The solum ranges from 22 to 37 inches in thickness. 

The A horizon is grayish brown, dark grayish brown, 
very dark grayish brown, brown, or very dark gray. 

The B horizon is brown, dark grayish brown, pale 
brown, very pale brown, grayish brown, light brownish 
gray, light yellowish brown, light gray, or light olive 
brown. Mottles of yellowish brown or olive yellow range 
from none to common in the lower part of this horizon. 
This horizon is 5 to about 30 percent, by volume, visible 
soft masses and concretions of calcium carbonate, and 
it has 40 to 75 percent calcium carbonate equivalent. 

The R horizon is fractured limestone that is interbed- 
ded with calcareous clayey marl. 


Bunyan series 


The Bunyan series consists of deep, loamy solid on 
flood plains. These soils formed in stratified alluvium. 
Slope is less than 1 percent. 

Typical pedon of Bunyan fine sandy loam, in an area 
of Bunyan and Whitesboro soils, frequently flooded; from 
the intersection of U.S. Highway 82 and Farm Road 901 
in south edge of Sadler, 7.8 miles north on Farm Road 
901 and 800 feet east of right-of-way, in wooded pas- 
ture: 


A11—0 to 22 inches; light yellowish brown (10YR 6/4) 
fine sandy loam, yellowish brown (10YR 5/4) moist; 
weak fine granular structure; slightly hard, very fri- 
able; common fine roots; neutral; clear smooth 
boundary. 

A12—22 to 30 inches; yellowish brown (10YR 5/4) clay 
loam, dark yellowish brown (10YR 4/4) moist; mod- 
erate medium subangular blocky structure; hard, 
firm; common fine roots; slightly acid; gradual 
smooth boundary. 

A13—30 to 48 inches; dark yellowish brown (10YR 4/4) 
clay loam, dark yellowish brown (10YR 3/4) moist, 
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few fine light brown mottles; weak medium subangu- 
lar blocky structure; hard, firm; few fine roots; 
common thin strata of fine sandy loam; slightly acid; 
gradual smooth boundary. 

C—48 to 65 inches; yellowish brown (10YR 5/4) loam, 
dark yellowish brown (10YR 4/4) moist; massive; 
hard, firm; few fine and medium roots; few thin yel- 
lowish red strata of fine sandy loam; neutral. 


The 10-to 40-inch control section is fine sandy loam, 
loam, sandy clay loam, or clay loam. Stratification varies 
from scarcely evident to pronounced. Reaction ranges 
from medium acid through moderately alkaline. 

The A horizon is dark grayish brown, grayish brown, 
brown, dark yellowish brown, yellowish brown, pale 
brown, or light yellowish brown. It is dominantly fine 
sandy loam or loam. 

The C horizon is grayish brown, brown, pale brown, 
light yellowish brown, or yellowish brown. Mottles and 
strata of dark gray, reddish yellow, brown, and yellowish 
red range from few to many. The C horizon is sandy clay 
loam, fine sandy loam, loam, or clay loam. 


Callisburg series 


The Callisburg series consists of deep, loamy soils. 
These soils formed in clay and clayey shale. Slope 
ranges from 1 to 8 percent. 

Typical pedon of Callisburg fine sandy loam, 2 to 5 
percent slopes, eroded; from the intersection of U.S. 
Highway 377 and Texas Highway 56 in Whitesboro, 
south 5 miles on U.S. Highway 377, west 1.5 miles on 
county road, south 0.25 mile on county road, and 10 feet 
east, in pasture: 


ል1--0 to 5 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3) moist; weak medium granu- 
lar structure; hard, friable; a few ironstone pebbles; 
neutral; clear smooth boundary. 

B21t—5 to 16 inches; brown (7.5YR 5/4) sandy clay, 
brown (7.5YR 4/4) moist; moderate medium blocky 
structure; hard, firm; slightly acid; gradual smooth 
boundary. 

B22t—16 to 27 inches; yellowish brown (10YR 5/4) 
sandy clay, dark yellowish brown (10YR 4/4) moist; 
common fine distinct reddish brown and few fine 
distinct red mottles; moderate medium blocky struc- 
ture; hard, firm; medium acid; gradual smooth 
boundary. 

B23t—27 to 50 inches; brownish yellow (10YR 6/6) 
sandy clay, yellowish brown (10YR 5/6) moist; few 
fine distinct red and few medium distinct light gray 
(10YR 6/1) mottles; moderate medium blocky struc- 
ture; hard, firm; coatings of brown (10YR 5/3) on 
ped faces; medium acid; gradual smooth boundary. 

B24t—50 to 62 inches; brownish yellow (10YR 6/6) 
sandy clay, yellowish brown (10YR 5/6) moist; 
common medium prominent strong brown (7.5YR 
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5/6) mottles; weak medium blocky structure; hard, 
firm; coatings of light gray (10YR 6/1) on ped faces; 
few pockets of uncoated sand grains; few black 
concretions; neutral. 


The solum is more than 60 inches thick. Black concre- 
tions range from none to common. 

The A horizon is brown, dark grayish brown, strong 
brown, pale brown, or yellowish brown. It is medium acid 
through neutral. A thin A2 horizon is present in some 
pedons. It has value of one or two units lighter than the 
A1 horizon. 

The B21t horizon is brown, strong brown, brownish 
yellow, or yellowish brown. It is sandy clay loam or sandy 
clay and is strongly acid through neutral. The B22t and 
B23t horizons are brownish yellow, yellowish brown, light 
yellowish brown, brown, or reddish yellow. In these hori- 
zons, mottles of red, dark red, reddish yellow, yellowish 
red, yellowish brown, gray, or light gray range from none 
to common. The B22t and B23t horizons are sandy clay 
and are strongly acid through neutral. 


Crockett series 


The Crockett series consists of deep, loamy soils on 
uplands. These soils formed in alkaline marine clay. 
Slope ranges from 0 to 5 percent. 

Typical pedon of Crockett loam, 2 to 5 percent slopes, 
eroded; from the intersection of Farm Roads 120 and 
996 in Pottsboro, 1.1 miles north on Farm Road 120, 0.3 
mile west on housing development road and 250 feet 
east of a fireplug, in idle field: 


A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; hard, friable; common 
fine roots; medium acid; abrupt wavy boundary. 

B21t—4 to 11 inches; mottled reddish brown (5YR 4/4) 
and dark grayish brown (10YR 4/2) clay; moderate 
medium blocky structure; very hard, very firm; few 
fine roots; few dark vertical streaks; slightly acid; 
clear wavy boundary. 

B22t—11 to 23 inches; light olive brown (2.5Y 5/4) clay, 
olive brown (2.5Y 4/4) moist; few coarse faint light 
yellowish brown (2.5Y 6/4) moist mottles; moderate 
medium blocky structure; very hard, very firm; few 
fine roots; few dark vertical streaks; slightly acid; 
gradual wavy boundary. 

B23t—23 to 30 inches; light olive brown (2.5Y 5/4) clay, 
olive brown (2/5Y 4/4) moist; moderate medium 
blocky structure; very hard, very firm; few fine roots; 
few dark vertical streaks; neutral;. gradual wavy 
boundary. 

B24t—30 to 44 inches; light olive brown (2.5Y 5/4) clay, 
olive brown (2.5Y 4/4) moist; moderate medium 
blocky structure; very hard, very firm; few fine roots; 
few dark vertical streaks; mildly alkaline; gradual 
wavy boundary. 
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B3—44 to 52 inches; light olive brown (2.5Y 5/4) clay, 
olive brown (2.5Y 4/4) moist; few medium faint yel- 
lowish brown (10YR 5/6) mottles; weak medium 
blocky structure; very hard, very firm; few fine roots; 
moderately alkaline; gradual wavy boundary. 

C—52 to 65 inches; mottled yellowish brown (10YR 5/6), 
light brownish gray (10YR 6/2), and light olive brown 
(2.5Y 5/4) moist clay and horizontal lenses of shale; 
very hard, very firm; few films and threads of cal- 
cium carbonate; moderately alkaline. 


The solum ranges from 40 to more than 60 inches in 
thickness. 

The A horizon is dark brown, brown, very dark grayish 
brown, dark grayish brown, grayish brown, or light brown- 
ish gray. It is medium acid through neutral. A thin A2 
horizon is present in a few pedons and is slightly lighter 
in color than the A1 horizon. 

The Bt horizon is mottled in shades of reds, browns, 
olives, and yellows. The amount and distinctness of mot- 
ting varies greatly within a few feet. Visible forms of 
calcium carbonate range from none to few in the Bt 
horizon. This horizon is medium acid through mildly alka- 
line. The 83 horizon has the same colors as the Bt 
horizon. It is sandy clay or light clay. 

The C horizon is shaly clay, clay, and stratified shale. 


Crosstell series 


The Crosstell series consists of deep, loamy soils. 
These soils formed in clay and material weathered from 
acid shale. Slope ranges from 1 to 5 percent. 

Typical pedon of Crosstell fine sandy loam, 2 to 5 
percent slopes, eroded; from the intersection of U.S. 
Highway 82 and Farm Road 901 in Sadler, 6.8 miles 
north on Farm Road 901, 2.1 miles east on county road, 
0.2 mile north to wildlife refuge gate, 0.25 mile east on 
refuge road to 90 degree bend and 10 feet east of road, 
in pasture: 


A1—0 to 3 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3) moist; moderate medium 
granular structure; hard, very friable; few fine roots; 
neutral; abrupt smooth boundary. 

B21t—3 to 11 inches; red (2.5YR 4/6) clay, dark red 
(2.5YR 3/6) moist; many medium and coarse dis- 
tinct reddish yellow (7.5YR 6/6) and yellowish red 
(5YR 5/6) mottles; moderate medium blocky struc- 
ture; very hard, very firm; few fine roots; very strong- 
ly acid; clear smooth boundary. 

B22t—11 to 22 inches; reddish yellow (7.5YR 6/6) clay, 
strong brown (7.5YR 5/6) moist; common fine and 
medium prominent red (2.5YR 4/6) mottles; moder- 
ate medium blocky structure; very hard, very firm; 
few fine roots; very strongly acid; gradual smooth 
boundary. 

B23t—22 to 43 inches; mottled brownish yellow (10YR 
6/6), red (2.5YR 4/6), and light gray (10YR 7/2) 
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clay; moderate medium blocky structure; very hard, 
very firm; few fine roots; strongly acid; gradual 
smooth boundary. 

C—43 to 60 inches; mottled reddish brown (2/5YR 4/4), 
yellowish brown (10YR 5/6), and light gray (10YR 
7/2) moist shaly clay; massive; very hard, very firm; 
mildly alkaline. 


The solum ranges from 40 to 60 inches in thickness. 

The A horizon is brown, yelìowish brown, pale brown, 
or light yellowish brown. It is medium acid through mildly 
alkaline. A thin A2 horizon that has value 1 or 2 units 
higher than the A1 horizon is in a few pedons. 

The B2t horizon is reddish brown, reddish yellow, yel- 
lowish red, or red. This horizon has mottles of reddish 
brown, reddish yellow, yellowish red, red, yellow, brown- 
ish yellow, dark grayish brown, and light yellowish brown. 
It is strongly acid through moderately alkaline. 

The C horizon is stratified clay, shale, and weakly 
cemented sandstone. It is neutral through moderately 
alkaline. 


Eddy series 


The Eddy series consists of very shallow and shallow, 
loamy soils. These soils formed in chalk. Siope ranges 
from 1 to 12 percent. 

Typical pedon of Eddy gravelly clay loam, 5 to 12 
percent slopes; from the intersection of U.S. Highway 69 
and Texas Highway 11 in Whitewright, 0.6 mile west on 
Texas Highway 11, then 0.6 mile south, 0.7 mile west, 
and 1.3 miles south on county road and 30 feet east of 
road, in pasture: 


۸11-0 to 5 inches; light brownish gray (10YR 6/2) grav- 
elly clay loam, dark grayish brown (10YR 4/2) moist; 
moderate medium granular structure; hard, firm; few 
fine roots; about 30 percent fine fragments of chalk; 
calcareous; moderately alkaline; gradual smooth 
boundary. 

A12—5 to 13 inches; light brownish gray (10YR 6/2) 
very gravelly clay loam, dark grayish brown (10YR 
4/2) moist; moderate medium granular structure; 
hard, firm; few fine roots; about 65 percent frag- 
ments of chalk as much as 5 inches across; calcare- 
ous; moderately alkaline; gradual wavy boundary. 

Cr—13 to 16 inches; white (10YR 8/2) chalk, light gray 
(10YR 7/2) moist; platy in upper part of horizon and 
massive in lower part. 


The solum ranges from 5 to 14 inches in thickness. 
Fragments of chalk make up more than 35 percent, by 
volume, of the solum. 

The A horizon is light brownish gray, grayish brown, 
dark grayish brown, or brown. If this horizon is more than 
4 inches thick, the moist color value is less than 3.5. The 
A horizon is gravelly clay loam or very gravelly clay loam 
in the upper part and very gravelly clay loam in the lower 
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part. It is 30 percent to 70 percent fragments of chalk 
that are dominantly less than 3 inches across, but range 
to as much as 7 inches. 

The Cr horizon can be massive from its upper bound- 
ary downward, or it may be platy to a depth of about 2 
feet. The chalk has a hardness of less than three on 
Mohs' scale. 


Elbon serìes 


The Elbon series consists of deep, clayey soils on 
bottom lands. These soils formed in recent alluvium. 
Slope ranges from 0 to 1 percent. 

Typical pedon of Elbon clay, occasionally flooded; 
from the junction of Farm 80805 902 and 2729 in Tom 
Bean, 1.1 miles south on Farm Road 2729, 1.1 miles 
east on county road and 80 feet north, in woods: 


A11—0 to 12 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular and moderate fine su- 
bangular blocky structure; hard, firm; common fine 
and medium roots; calcareous; moderately alkaline; 
clear smooth boundary. 

A12—12 to 23 inches; grayish brown (10YR 5/2) clay, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium subangular blocky structure; hard, firm; 
common fine roots; calcareous; moderately alkaline; 
gradual smooth boundary. 

C1—23 to 43 inches; light brownish gray (10YR 6/2) 
clay, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure; hard, firm; few 
fine roots; few films and threads of calcium carbon- 
ate; calcareous; moderately alkaline; gradual smooth 
boundary. 

C2—43 to 65 inches; gray (10YR 6/1) clay, dark grayish 
brown (10YR 4/2) moist; massive; hard, firm; few 
fine: roots; common films and threads of calcium 
carbonate; calcareous; moderately alkaline. 


The mollic epipedon ranges from 17 to 24 inches in 
thickness. Reaction is moderately alkaline. The soil is 
calcareous throughout. 

The A horizon is dark grayish brown or grayish brown. 

The C horizon is dark grayish brown, grayish brown, 
gray, or light brownish gray clay or silty clay loam. 


Fairlie series 


The Fairlie series consists of deep, clayey soils. These 
soils formed in chalk. Slope ranges from 0 to 5 percent. 

Typical pedon of Fairlie clay, in an area of Fairlie and 
Houston Black clays, 1 to 3 percent slopes; from the 
intersection of Texas Highway 11 and Farm Road 697 at 
Sherman, 7.7 miles east on Farm Road 697 and 30 feet 
south of road, midway between a microknoll and a mi- 
crodepression, in plowed field: 
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ልፁ--0 to 5 inches; very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderate fine blocky and medium 
granular structure; very hard, very firm, sticky and 
plastic; few fine roots; few fine fragments of chalk; 
few shiny ped faces; few fine black concretions; few 
fine shell fragments; calcareous; moderately alka- 
line; abrupt smooth boundary. 

A11—5 to 15 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; moderate fine and medium 
blocky structure; very hard, very firm, sticky and 
plastic; few fine roots; few fine fragments of chalk; 
few fine shell fragments; few fine black concretions; 
calcareous; moderately alkaline; gradual wavy 
boundary. 

A12—15 to 28 inches; dark grayish brown (2.5Y 4/2) 
clay, very dark grayish brown (2.5Y 3/2) moist; mod- 
erate fine and medium blocky structure; very hard, 
very firm, sticky and plastic; few fine roots; few fine 
and medium concretions of calcium carbonate; few 
black concretions; vertical streaks of black filling old 
cracks; intersecting slickensides; few shell frag- 
ments; calcareous; moderately alkaline; gradual 
wavy boundary. 

AC—28 to 46 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; few medium 
faint light olive brown (2.5Y 5/4) mottles; moderate 
fine and medium blocky structure; very hard, very 
firm; few fine roots; common fine and medium con- 
cretions of calcium carbonate; few black concre- 
tions; intersecting slickensides; calcareous; moder- 
ately alkaline; abrupt wavy boundary. 

Cr—48 to 55 inches; white (10YR 8/1) chalk; massive. 


The solum ranges from 40 to 60 inches in thickness. 
When dry, the soil has cracks 0.4 inch to 3 inches wide 
extending to a depth of more than 24 inches. Intersect- 
ing slickensides begin at a depth of about 16 inches. 
Areas that have not been tilled have gilgai microrelief, 
and the microknolls are 4 to 12 inches higher than the 
microdepressions. The distance from the center of the 
microknoll to the center of the microdepression ranges 
from 5 to 12 feet. Texture is silty clay or clay. Reaction is 
mildly alkaline or moderately alkaline, and most pedons 
are calcareous. Few to common concretions or soft 
masses of lime and chalk fragments, or both, are in most 
horizons. 

The A horizon is dark gray, very dark gray, or dark 
grayish brown. To a depth of 12 inches this horizon has 
chroma of 1.5 or less in more than 60 percent of the 
pedon. 

The AC horizon is dark gray, gray, dark grayish brown, 
or grayish brown. lt has few to common mottles in 
shades of brown, yellow, gray, or olive. A thin C horizon 
of marly clay is above the Cr horizon in a few pedons. It 
is mainly in shades of gray, olive, and brown and com- 
monly contains strata of weathered chalk. 

The Cr horizon is light gray or white chalk that has 
hardness of less than three on Mohs' scale. Typically, 
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this horizon is platy in the upper few inches and is 
massive below. 


Gasil series 


The Gasil series consists of deep, sandy soils on up- 
lands. These soils formed in loamy material interbedded 
with sandstone. Slope ranges from 1 to 8 percent. 

Typical pedon of Gasil loamy fine sand, 1 to 5 percent 
slopes; from the intersection of Farm Road 901 and U.S. 
Highway 377 north of Whitesboro, 6.8 miles west and 
north on Farm Road 901, 0.85 mile east on county road 
and 100 feet south, in a field: 


Ap—0 to 5 inches; brown (10YR 5/3) loamy fine sand, 
dark brown (10YR 3/3) moist; weak medium granu- 
lar structure; loose, very friable; common fine roots; 
medium acid; abrupt smooth boundary. 

A2—5 to 10 inches; yellowish brown (10YR 5/4) loamy 
fine sand, dark yellowish brown (10YR 4/4) moist; 
weak medium granular structure; loose, very friable; 
few fine roots; slightly acid; clear smooth boundary. 

B21t—10 to 22 inches; strong brown (7.5YR 5/6) sandy 
clay loam, strong brown (7.5YR 5/6) moist; moder- 
ate medium subangular blocky structure; hard, fri- 
able; few fine roots; medium acid; gradual smooth 
boundary. 

B221—22 to 33 inches; brownish yellow (10YR 6/6) 
sandy clay loam, yellowish brown (10YR 5/6) moist; 
moderate medium subangular blocky structure; hard, 
friable; few fine roots; strongly acid; gradual smooth 
boundary. 

8231--33 to 45 inches; reddish yellow (7.5YR 6/6) sandy 
clay loam, strong brown (7.5YR 5/8) moist; few fine 
faint yellowish red mottles; moderate medium suban- 
gular blocky structure; hard, friable; few fine roots; 
strongly acid; gradual smooth boundary. 

B24t—45 to 56 inches; brownish yellow (10YR 6/8) 
sandy clay loam; yellowish brown (10YR 5/8) moist; 
common coarse distinct red (2.5YR 4/6) mottles; 
weak medium subangular blocky structure; hard, fri- 
able; few fine roots; strongly acid; gradual smooth 
boundary. 

B25t—56 to 66 inches; reddish yellow (7.5 YR 6/6) sandy 
clay loam, strong brown (7.5YR 5/6) moist; common 
coarse prominent red (2.5YR 5/6) mottles; weak 
medium subangular blocky structure; hard, friable; 
few fine roots; few pockets of uncoated sand grains; 
strongly acid. 


The solum ranges from 60 to more than 80 inches in 
thickness. Small fragments of sandstone and ironstone 
make up 0 to 5 percent, by volume, of the solum. 

The A horizon is brown, dark yellowish brown, yellow- 
ish brown, pale brown, or light yellowish brown. It is fine 
sandy loam or loamy fine sand that is slightly acid 
through mildly alkaline. An A2 horizon 1 to 5 inches thick 
is in some pedons. If present, the A2 horizon is slightly 
lighter in color than the A1 horizon. 
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The Bt horizon is yellowish brown, brownish yellow, 
yellow, strong brown, or reddish yellow. The lower part 
of the Bt horizon has few to common contrasting mottles 
of strong brown, yellowish red, and red. This horizon is 
sandy clay loam or fine sandy loam and has 18 to 30 
percent clay. It is strongly acid through slightly acid. 


Heaton series 


The Heaton series consists of deep, sandy soils on 
uplands. These soils formed in sandy and loamy materi- 
al. Slope ranges from 1 to 5 percent. 

Typical pedon of Heaton loamy fine sand, 1 to 5 per- 
cent slopes; from the intersection of Farm Roads 120 
and 1753 at east edge of Denison, 0.9 mile southeast on 
Farm Road 1753, 0.6 mile south and 0.75 mile east on 
county road and 30 feet south, in idle pasture: 


A1—0 to 8 inches; yellowish brown (10YR 5/4) loamy 
fine sand, dark yellowish brown (10YR 3/4) moist; 
weak medium granular structure; loose, very friable; 
common fine roots; neutral; clear smooth boundary. 

A2—8 to 28 inches; light brown (7.5YR 6/4) loamy fine 
sand, brown (7.5YR 4/4) moist; weak medium 
granular structure; loose, very friable; few fine roots; 
neutral; clear smooth boundary. 

B21t—28 to 41 inches; yellowish red (5YR 5/6) sandy 
clay loam, yellowish red (5YR 4/6) moist; moderate 
medium subangular blocky structure; hard, friable; 
few fine roots; medium acid; gradual smooth bound- 


ary. 
B22t—41 to 53 inches; yellowish red (5YR 5/8) sandy 
clay loam, yellowish red (5YR 4/8) moist; moderate 
medium subangular blocky structure, hard, friable; 
few fine roots; medium acid; gradual smooth bound- 


ary. 
8231-53 to 65 inches; reddish yellow (7.5 YR 6/6) sandy 
clay loam, strong brown (7.5YR 5/6) moist; weak 
medium subangular blocky structure; hard, friable; 
few fine roots; few black concretions; medium acid. 


The solum ranges from 60 to more than 100 inches in 
thickness. It is medium acid through neutral throughout. 

The A horizon is light yellowish brown, yellowish 
brown, brown, light brown, pink, very pale brown, or pale 
brown. 

The Bt horizon is yellowish red, red, reddish brown, or 
reddish yellow. In some pedons this horizon has a few 
mottles in shades of brown and yellow. 


Heiden series 


The Heiden series consists of deep, clayey soils on 
uplands. These soils formed in clayey marine sediment. 
Slope ranges from 1 to 5 percent. 

Typical pedon of Heiden clay, 1 to 3 percent slopes; 
from the intersection of U.S Highways 377 and 82 at 
Whitesboro, 2.7 miles east on U.S. Highway 82, 0.8 mile 
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north on county road, and 50 feet west in the center of a 
microknoll, in native grass meadow: 


A11—0 to 5 inches; dark grayish brown (2.5Y 4/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
medium granular structure; very hard, very firm, 
sticky and plastic; many fine roots; few fine concre- 
tions of calcium carbonate; calcareous; moderately 
alkaline; clear wavy boundary. 

۸12-5 to 14 inches; dark grayish brown (2.5Y 4/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
medium granular and moderate fine blocky structure; 
very hard, very firm, sticky and plastic; common fine 
roots; few fine concretions of calcium carbonate; 
calcareous; moderately alkaline; gradual wavy 
boundary. 

AC1—14 to 24 inches; olive (5Y 5/3) clay, olive (5Y 4/3) 
moist; moderate fine blocky structure; very hard, 
very firm, sticky and plastic; common fine roots; 
common fine concretions of calcium carbonate; cal- 
careous; moderately alkaline; gradual wavy bound- 


ary. 

AC2—24 to 40 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; moderate fine 
blocky structure; very hard, very firm, sticky and 
plastic; few fine roots; common fine concretions of 
calcium carbonate; calcareous; moderately alkaline; 
gradual wavy boundary. 

AC3—40 to 50 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; few fine faint 
yellowish brown mottles; weak coarse blocky struc- 
ture; very hard, very firm, sticky and plastic; few fine 
roots; few medium concretions of calcium carbon- 
ate; calcareous; moderately alkaline; gradual wavy 
boundary. 

C—50 to 60 inches; mottled yellowish brown (10YR 5/6), 
gray (10YR 5/1), and light olive brown (2.5 5/4) 
moist shaly clay; massive; extremely hard, very firm, 
sticky and plastic; few fine roots; common fine and 
medium concretions of calcium carbonate; calcare- 
ous; moderately alkaline. 


The solum ranges from 41 to 65 inches in thickness. 
The solum is thicker in microdepressions and thinner on 
microknolls. It is clay throughout. 

The A horizon is dark grayish brown, grayish brown, 
very dark gray, dark gray, or olive. 

The AC horizon is grayish brown, light yellowish 
brown, light olive brown, olive brown, yellowish brown, or 
olive. Mottles in the AC horizon range from none to 
‘common. The mottles are yellowish brown, dark yellow- 
ish brown, gray, light gray, dark grayish brown, or light 
olive brown. In some pedons this horizon has crystals of 
gypsum. 

The C horizon has colors in shades of gray, brown, 
and yellow. 
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Houston Black series 


The Houston Black series consists of deep, clayey 
Soils. These soils formed in calcareous clays and marls. 
Slope ranges from 0 to 3 percent. 

Typical pedon of Houston Black clay, in an area of 
Fairlie and Houston Black clays, 1 to 3 percent slopes; 
from the intersection of Farm Road 902 and U.S. High- 
way 75 in Howe, south 2.1 miles on east service road of 
U.S. Highway 75 and 35 feet east, in cropland: 


Ap 一 0 to 5 inches; very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderate fine blocky structure 
and moderate medium granular; very hard, very firm, 
sticky and plastic; common fine roots; few fine shell 
fragments; calcareous; moderately alkaline; abrupt 
smooth boundary. 

۸115 to 17 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; moderate fine blocky struc- 
ture; very hard, very firm, sticky and plastic; few fine 
roots; few fine shell fragments; few fine black con- 
cretions; calcareous; moderately alkaline; gradual 
wavy boundary. 

A12—17 to 26 inches; dark grayish brown (2.5Y 4/2) 
clay, very dark grayish brown (2.5Y 3/2) moist; mod- 
erate fine blocky structure; very hard, very firm, 
Sticky and plastic; few fine roots; few fine concre- 
tions of calcium carbonate; few fine shell fragments; 
few fine black concretions; few intersecting slicken- 
Sides; calcareous; moderately alkaline; gradual wavy 
boundary. 

AC1—26 to 41 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; few fine faint 
light olive brown mottles; very hard, very firm; few 
fine roots; common fine and medium concretions of 
calcium carbonate; few soft masses of calcium car- 
bonate; few black concretions; vertical streaks of 
black filling old cracks; intersecting slickensides; cal- 
careous; moderately alkaline; gradual smooth 
boundary. 

AC2—41 to 65 inches; light olive brown (2.5Y 5/4) clay, 
olive brown (2.5Y 4/4) moist; common medium faint 
olive yellow (2.5Y 6/6) mottles; weak coarse blocky 
structure; very hard, very firm; few fine roots; vertical 
streaks of black filling old cracks; common medium 
soft masses and concretions of calcium carbonate; 
few fine black concretions; intersecting slickensides; 
calcareous; moderately alkaline. 


The solum ranges from 60 to more than 80 inches in 
thickness. When the soil is dry, it has cracks 0.4 inch to 
3 inches wide extending to a depth of 20 inches or 
more. Intersecting slickensides begin at a depth of about 
20 inches. Areas that have not been tilled have gilgai 
microrelief, and the microknolls are 4 to 12 inches higher 
than the microdepressions. The distance from the center 
of the microknoll to the center of the microdepression 
ranges from 5 to 12 feet. Texture is clay or silty clay. 
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Reaction is mildly alkaline or moderately alkaline, and 
most pedons are calcareous. 

The A horizon is black, very dark gray, dark grayish 
brown or dark gray. 

The AC horizon is dark gray, gray, dark grayish brown, 
light olive brown, grayish brown, or light brownish gray. 
Mottles in the AC horizon range from none to common. 
The mottles are dark gray, gray, dark grayish brown, light 
olive brown, grayish brown, light brownish gray, light 
gray, light yellowish brown, brownish yellow, or olive 
yellow. 


Howe series 


The Howe series consists of moderately deep, loamy 
soils. These soils formed in chalk. Slope ranges from 1 
to 12 percent. 

Typical pedon of Howe silty clay loam, 5 to 8 percent 
slopes; from the junction of U.S. Highway 82 and Texas 
Highway 11 in Sherman, southeast on Texas Highway 11 
for 3.9 miles to Luella, west on paved county road for 
0.1 mile, south on paved county road for 1.7 miles to 
gate at Holloway Cemetery and 25 feet east of right-of- 
way, in pasture: 


A1—0 to 7 inches; grayish brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; moder- 
ate medium subangular blocky and fine granular 
structure; hard, firm; common fine and medium 
roots; common worm casts; few weakly cemented 
fragments of chalk less than 10 millimeters across; 
about 58 percent calcium carbonate equivalent; cal- 
careous; moderately alkaline; gradual smooth 
boundary. 

B21—7 to 15 inches; light gray (10YR 7/2) silty clay 
loam, light brownish gray (10YR 6/2) moist; moder- 
ate fine subangular blocky structure; hard, firm; 
common fine roots; common worm casts; few 
weakly cemented fragments of chalk less than 5 
millimeters across; about 59 percent calcium car- 
bonate equivalent; calcareous; moderately alkaline; 
gradual wavy boundary. 

822--15 to 26 inches; very pale brown (10YR 7/3) silty 
clay loam, pale brown (10YR 6/3) moist; moderate 
fine subangular blocky structure; hard, firm; few fine 
roots; about 27 percent weakly cemented, platy frag- 
ments of chalk that are slightly hard dry, but break 
down on wetting and gentle rubbing; about 62 per- 
cent calcium carbonate equivalent; few threads and 
films of calcium carbonate; calcareous; moderately 
alkaline; gradual wavy boundary. 

Cr—26 to 32 inches; white (10YR 8/1) weakly cemented 
platy chalk; few thin seams of very pale brown silty 
clay loam in the upper part in vertical fractures and 
between plates of chalk; distinct horizontal bedding; 
calcareous; moderately alkaline. 


The solum ranges from 20 to 40 inches in thickness. 
Calcium carbonate eguivalent of the 10- to 40-inch con- 


SOIL SURVEY 


trol section ranges from 40 to about 80 percent. Texture 
is silty clay loam, silty clay, or clay loam. The total clay 
content is 30 to 45 percent, and silicate clay content is 
25 to 35 percent. 

The A horizon is dark grayish brown, grayish brown, 
brown, light brownish gray, or pale brown. Fragments of 
weakly cemented chalk in this horizon range from none 
to common. 

The B horizon is grayish brown, light brownish gray, 
light gray, pale brown, very pale brown, light yellowish 
brown, or light olive brown. It is silty clay loam, clay 
loam, or silty clay. The lower part of the B horizon in 
some pedons has few to common yellow or brown mot- 
tles. In the upper part of the B horizon the content of 
chalk fragments ranges from O to about 20 percent, by 
volume, and in the lower part ranges from 5 to 35 per- 
cent. These fragments are hard to slightly hard when 
dry, but they slake if soaked overnight in Calgon and 
water. Platy fragments of calcite in the B horizon range 
from none to few. 

The Cr horizon is white, light gray, very pale brown, or 
light brownish gray weakly cemented platy chalk and 
brittle marl. The upper few inches of this horizon has thin 
seams of yellowish brown, brownish yellow, very pale 
brown, or pale yellow silty clay loam in fractures and 
between plates of chalk. The Cr horizon becomes more 
massive and less fractured as depth increases. It is 
slightly hard to hard when dry but is easily cut with a 
spade when moist. It has hardness of less than two on 
Mohs' scale. 


Kiomatia series 


The Kiomatia series consists of deep, sandy soils. 
These soils formed in sandy alluvium. Slope ranges from 
0 to 2 percent. 

Typical pedon of Kiomatia loamy fine sand, in an area 
of Oklared-Kiomatia complex, occasionally flooded; from 
the junction of Farm Roads 120 and 1753 east of Deni- 
son, 2.6 miles east on Farm Road 120, 0.2 mile north on 
county road, 2.0 miles north on gravel pit road to pit 
headquarters and 1,200 feet west to small sand pit: 


A1—0 to 7 inches; light brown (7.5YR 6/4) loamy fine 
sand, brown (7.5YR 5/4) moist; weak medium 
granular structure; loose, very friable; calcareous; 
moderately alkaline; clear smooth boundary. 

C1—7 to 20 inches; light brown (7.5YR 6/4) fine sand, 
brown (7.5YR 5/4) moist; single grain; loose, very 
friable; many very thin strata of loam and silt loam; 
calcareous; moderately alkaline; gradual smooth 
boundary. 

C2—20 to 35 inches; light brown (7.5YR 6/4) very fine 
sand, brown (7.5YR 5/4) moist; single grain; loose, 
very friable; many thin and medium strata of loam 
and silt loam; calcareous; moderately alkaline; grad- 
ual smooth boundary. 

C3—35 to 56 inches; pink (7.5YR 7/4) very fine sand, 
light brown (7.5YR 6/4) moist; single grain; loose, 
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very friable; many thin strata of loam and silt loam; 
calcareous; moderately alkaline; gradual smooth 
boundary. 

C4—56 to 80 inches; pink (7.5YR 7/4) very fine sand, 
light brown (7.5YR 6/4) moist; single grain; loose, 
very friable; many medium strata of fine sandy loam 
and silt loam; calcareous; moderately alkaline. 


The A horizon is brown, strong brown, light brown, 
pink, or light reddish brown. 

The C horizon is very fine sand, fine sand, or loamy 
fine sand and contains many thin strata of loam and silt 
loam. It is reddish brown, light reddish brown, pink, light 
brown, or strong brown. 


Konsil series 


The Konsil series consists of deep, loamy and sandy 
soils on uplands. These soils formed in loamy material 
and the interbedded sandstone. Slope ranges from 1 to 
8 percent. 

Typical pedon of Konsil fine sandy loam, 2 to 5 per- 
cent slopes; from the intersection of Farm Roads 996 
and 120 in Pottsboro, 4.6 miles northwest on Farm Road 
996, 0.9 mile north to the end of Farm Road 996, 1.4 
miles west and 1.3 miles south and west on county road, 
0.8 mile northwest on Corps of Engineers Road to camp- 
ground at Paradise Cove, and 140 feet west to edge of 
woods: 


A—0 to 9 inches; brown (7.5YR 5/4) fine sandy loam, 
dark brown (7.5YR 4/4) moist; moderate medium 
granular structure; hard, very friable; common 
roots; neutral; clear smooth boundary. 

B21t—9 to 23 inches; yellowish red (BYR 5/6) sandy 
clay loam, reddish brown (5YR 4/4) moist; moderate 
medium subangular blocky structure; hard, friable; 
common roots; few clay films; slightly acid; gradual 
smooth boundary. 

B221—23 to 35 inches; yellowish red (5YR 5/6) sandy 
clay loam, yellowish red (5YR 4/6) moist; few fine 
faint reddish brown mottles; moderate medium su- 
bangular blocky structure; hard, friable; few roots; 
few clay films; slightly acid; gradual smooth bound- 


ary. 

B23t—35 to 56 inches; yellowish red (BYR 5/6) sandy 
clay loam, yellowish red (5YR 4/6) moist; few 
medium faint strong brown (7.5YR 5/6) mottles; 
moderate medium subangular blocky structure; hard, 
friable; few fine roots; few clay films; medium acid; 
gradual smooth boundary. 

824) 56 to 65 inches; reddish yellow (7.5YR 6/6) sandy 
clay loam, strong brown (7.5YR 5/6) moist; few fine 
roots; weak medium subangular blocky structure; 
hard, friable; medium acid. 


The solum ranges from 60 to more than 80 inches in 
thickness. Fragments of sandstone and 6 
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throughout the pedon range from none to about 3 per- 
cent by volume. 

The A horizon is brown, light brown, dark reddish gray, 
or reddish brown. It is slightly acid or neutral fine sandy 
loam or loamy fine sand. An A2 horizon, 3 to 8 inches 
thick, is in some profiles. It is slightly lighter in color than 
the A1 horizon. 

The Bt horizon is yellowish red, reddish brown, reddish 
yellow, light red, or red. Mottles in the lower part of this 
horizon range from none to common. The mottles are 
red, yellowish red, reddish yellow, and strong brown. The 
Bt horizon is dominantly sandy clay loam but ranges to 
fine sandy loam in the lower part. It is strongly acid 
through slightly acid. 


Lewisville series 


The Lewisville series consists of deep, clayey soils on 
terraces, that formed in calcareous, loamy alluvial sedi- 
ments. Slope ranges from 1 to 5 percent. 

Typical pedon of Lewisville silty clay, 1 to 3 percent 
slopes; from the intersection of Farm Road 2729 and 
Texas Highway 11 in Tom Bean, 1.1 miles north on Farm 
Road 2729 and 1,600 feet west, in bermudagrass pas- 
ture: 


A1—0 to 19 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
moderate fine subangular blocky structure; hard, fri- 
able; common fine roots; few concretions of cal- 
cium; calcareous; moderately alkaline; gradual 
smooth boundary. 

B21ca—19 to 38 inches; grayish brown (10YR 5/2) silty 
clay, dark grayish brown (10YR 4/2) moist; moder- 
ate fine subangular blocky structure; hard, friable; 
few fine roots; few fine shell fragments; few threads 
and films of caicium cabonate; calcareous; moder- 
ately alkaline; diffuse boundary. 

B22ca—38 to 75 inches; very pale brown (10YR 7/3) 
silty clay, pale brown (10YR 6/3) moist; weak fine 
subangular blocky structure; hard, firm; few fine 
roots; common soft masses of calcium carbonate; 
calcareous; moderately alkaline. 


The solum ranges from 48 to more than 70 inches in 
thickness. It is moderately alkaline and calcareous 
throughout. 

The A horizon is brown, very dark grayish brown, or 
dark grayish brown. 

The B21ca horizon is grayish brown, light brownish 
gray, yellowish brown, or light yellowish brown. It is clay 
loam, silty clay loam, or silty clay. The B22ca horizon is 
brown, pale brown, very pale brown, light yellowish 
brown, or light brown. It is clay loam, silty clay loam, or 
silty clay. The Bca horizon has 5 to 15 percent soft 
masses, films, threads, and concretions of calcium car- 
bonate. 
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Lindy series 


The Lindy series consists of moderately deep, loamy 
5015 on uplands. These soils formed in material weath- 
ered from thick beds of limestone. Slope ranges from 1 
to 3 percent. 

Typical pedon of Lindy loam, 1 to 3 percent slopes; 
from the junction of Farm Road 1310 and Texas High- 
way 75A at Denison Dam, 1.8 miles west on Farm Road 
1310, 0.15 mile south on county road and 20 feet east of 
right-of-way, in range: 


A1—0 to 8 inches; dark brown (7.5YR 4/2) loam, dark 
brown (7.5YR 3/2) moist; moderate medium suban- 
gular blocky structure; hard, friable; few fine roots; 
neutral; clear smooth boundary. 

8211--8 to 18 inches; reddish brown (5YR 4/4) clay, 
dark reddish brown (5YR 3/4) moist; moderate fine 
subangular blocky structure; hard, firm; few fine 
roots; mildly alkaline; clear smooth boundary. 

B22t—18 to 31 inches; reddish brown (5YR 4/4) clay, 
reddish brown (5YR 4/4) moist; moderate fine su- 
bangular blocky structure; hard, firm; few fine roots; 
few fine black concretions; mildly alkaline; abrupt 
wavy boundary. 

R—31 inches; hard, fractured limestone. 


The solum ranges from 20 to 40 inches in thickness. 

The A horizon is dark grayish brown, dark brown, 
brown, or reddish brown. It is slightly acid through mildly 
alkaline. This horizon has 0 to 10 percent coarse frag- 
ments. 

The Bt horizon is reddish brown or brown clay loam or 
clay. It is slightly acid through mildly alkaline. This hori- 
zon has 0 to 15 percent gravel. 

The R layer is hard, slightly fractured limestone. 


Mabank series 


The Mabank series consists of deep, loamy soils. 
These soils formed in ancient alluvium. Slope ranges 
from 0 to 3 percent. 

Typical pedon of Mabank loam, 0 to 1 percent slopes; 
from the intersection of U.S. Highways 82 and 377 in 
Whitesboro, 3.2 miles south on U.S. Highway 377, 0.1 
mile east and 0.6 mile south on county road and 62 feet 
east of right-of-way, in bermudagrass pasture: 


Ap 一 0 to 4 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; hard, friable; many fine 
roots; medium acid; abrupt smooth boundary. 

۸1-4 to 8 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; hard, friable; many fine 
roots; medium acid; abrupt wavy boundary. 

B21tg—8 to 25 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; strong medium blocky 
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structure; extremely hard, very firm; few fine roots; 
few fine black concretions; few fine slickensides; 
few vertical streaks of loamy material from the A 
horizon; mildly alkaline; gradual smooth boundary. 

822109-25 to 37 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; moderate medium 
blocky structure; extremely hard, very firm; few fine 
roots; few fine slickensides; few vertical streaks of 
loamy material from the A horizon; moderately alka- 
line; gradual smooth boundary. 

B23tg—37 to 58 inches; gray (10YR 5/1) clay, dark gray 
(10YR 4/1) moist; moderate medium blocky struc- 
ture; extremely hard, very firm; few fine roots; few 
fine slickensides; vertical streaks of loamy material; 
moderately alkaline; gradual smooth boundary. 

83--58 to 80 inches; light gray (10YR 6/1) clay; 
common coarse distinct brownish yellow (10YR 6/8) 
mottles; weak coarse blocky structure; extremely 
hard, very firm; few fine root; few fine black concre- 
tions; common crystals of gypsum; slightly acid. 


The solum ranges from 60 to more than 80 inches in 
thickness. Each year during dry periods this soil has 
cracks as much as 0.4 inch wide extending to a depth of 
20 inches of more. 

The A horizon is grayish brown or dark grayish brown. 
It is medium acid through neutral. This horizon is hard or 
very hard and massive when dry. 

The B21tg horizon is dark gray or very dark gray. It is 
neutral through moderately alkaline. It has a few mottles 
of yellowish brown, olive brown, or grayish brown in 
some pedons. The lower part of the 821 horizon and the 
B3 horizon are grayish brown, light brownish gray, light 
gray, or gray. They are medium acid through moderately 
alkaline. These horizons have mottles of olive brown, 
yellowish brown, light yellowish brown, or brownish 
yellow in most pedons. In most pedons there are a few 
small slickensides. 


Normangee series 


The Normangee series consists of deep, loamy soils 
on uplands. These soils formed in alkaline marine sedi- 
ment of shale and clay. Slope ranges from 1 to 8 per- 
cent. 

Typical pedon of Normangee clay loam, 1 to 4 percent 
slopes; from the intersection of Texas Highway 56 and 
U.S. Highway 377 in Whitesboro, 1.8 miles east on 
Texas Highway 56, 2.1 miles south on Farm Road 901, 
200 feet east on oilfield road and 100 feet north, in 
pasture: 


A1—0 to 7 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular structure; hard, friable; 
common fine and medium roots; few fine black con- 
cretions; medium acid; clear wavy boundary. 

B2lt—7 to 15 inches; brown (10YR 5/3) clay, dark brown 
(10YR 4/3) moist; common medium prominent red- 
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dish brown (2.5YR 4/4) mottles; moderate medium 
blocky structure; extremely hard, very firm; common 
fine roots; few fine black concretions; few dark 
brown vertical streaks; medium acid; gradual smooth 
boundary. 

B22t—15 to 34 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; common 
medium prominent red (2.5YR 4/6) and common 
medium faint yellowish brown (10YR 5/4) mottles; 
moderate medium blocky structure; extremely hard, 
very firm; few fine roots; few medium black concre- 
tions; few dark brown vertical streaks; medium acid; 
gradual smooth boundary. 

8231-34 to 45 inches; light yellowish brown (2.5Y 6/4) 
clay, light olive brown (2.5Y 5/4) moist; common 
medium distinct gray (10YR 5/1) mottles; moderate 
medium blocky structure; extremely hard, very firm; 
few fine roots; few fine pores; few very small sili- 
ceous pebbles; few dark brown vertical streaks; few 
small pressure faces; medium acid; gradual smooth 
boundary. 

B24t—45 to 55 inches; light olive brown (2.5Y 5/4) clay, 
olive brown (2.5Y 4/4) moist; common medium dis- 
tinct gray (10YR 5/1) mottles; weak medium blocky 
structure; extremely hard, very firm; few fine roots; 
few medium and large black concretions; few small 
siliceous pebbles; moderately alkaline; gradual 
smooth boundary. 

C—55 to 65 inches; mottled olive yellow (2.5Y 6/6) and 
grayish brown (2.5Y 5/2) shaly clay; massive; very 
hard, very firm; few fine roots in upper part; few 
concretions of calcium carbonate; few fine and 
medium black concretions; moderately alkaline. 


The solum ranges from 40 to 60 inches in thickness. 
Depth to visible carbonates is more than 28 inches. 

The A horizon is dark grayish brown or dark brown. It 
is medium acid through neutral. 

The B21t horizon is brown, reddish brown, or yellowish 
brown. It has few to common mottles in shades of 
brown, red, and yellow. Below the 8211 horizon, the B2t 
horizon has colors in shades of brown and olive and has 
yellowish, reddish, or brownish mottles. The B2t horizon 
is medium acid through moderately alkaline. 

The C horizon has color in shades of gray, yellow, or 
brown. It is shaly clay or weathered shale. This horizon 
is mildly alkaline or moderately alkaline. In some pedons 
it is weakly calcareous. 


Okay series 


The Okay series consists of deep, loamy soils on the 
terraces of major streams and rivers. These soils formed 
in alluvium. Slope ranges from 0 to 1 percent. 

Typical pedon of Okay fine sandy loam, 0 to 1 percent 
slopes; from the intersection of Farm Roads 1897 and 
1753 in Ambrose, 0.75 mile west on Farm Road 1753, 
0.6 mile north on paved county road, 0.6 mile east on 
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unpaved county road and 30 feet south of right-of-way, 
in old abandoned field: 


Ap 一 0 to 7 inches; brown (10YR 5/3) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; hard, very friable; 
common fine roots; mildly alkaline; abrupt smooth 
boundary. 

A1—7 to 12 inches; brown (10YR 5/3) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium granular structure; hard, very friable; 
common fine roots; mildly alkaline; clear smooth 
boundary. 

B21t—12 to 21 inches; brown (7.5YR 5/4) sandy clay 
loam, dark brown (7.5YR 4/4) moist; fine and 
medium subangular blocky structure; hard, friable; 
few fine roots; few patchy clay films; medium acid; 
gradual smooth boundary. 

B22t—21 to 32 inches; light brown (7.5YR 6/4) sandy 
clay loam, brown (7.5YR 5/4) moist; moderate 
medium subangular blocky structure; hard, friable; 
few fine roots; medium acid; gradual smooth bound- 


ary. 

B23t—32 to 44 inches; reddish yellow (7.5YR 6/6) sandy 
clay loam, strong brown (7.5YR 5/6) moist; moder- 
ate medium subangular blocky structure; hard, fri- 
able; few fine roots; medium acid; gradual smooth 
boundary. 

B3—44 to 65 inches; reddish yellow (7.5YR 6/6) sandy 
clay loam, strong brown (7.5YR 5/6) moist; weak 
medium subangular blocky structure; hard, friable; 
few fine roots; few small siliceous pebbles; medium 
acid. 


The solum is more than 60 inches thick. 

The A horizon is brown, grayish brown, or dark grayish 
brown. It is slightly acid through mildly alkaline. 

The Bt horizon is brown, dark brown, light brown, or 
reddish yellow. It is medium acid or slightly acid. 

The B3 horizon is reddish yellow or brownish yellow 
sandy clay loam or fine sandy loam. In some pedons this 
horizon has a few yellowish red mottles in the lower part. 
It is medium acid or slightly acid. 

The Okay soils in Grayson County are taxadjuncts to 
the Okay series. They are slightly more alkaline in the A 
horizon than is defined in the range for the series. How- 
ever, the uses, management, and behavior of these soils 
are the same as that of the Okay series. 


Oklared series 


The Oklared series consists of deep, loamy soils on 
flood plains. These soils formed in alluvium. Slope is O to 
1 percent. 

Typical pedon of Oklared very fine sandy loam; from 
the intersection of Farm Roads 120 and 1753 in east 
edge of Denison, 5.3 miles east on Farm Road 120, 0.8 
mile north, 0.3 mile west, and 0.25 mile north on field 
road and 30 feet west, in pasture: 
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Ap 一 0 to 7 inches; brown (7.5YR 5/4) very fine sandy 
loam, dark brown (7.5YR 4/4) moist; moderate 
medium granular structure; hard, very friable; 
common fine and medium roots; few worm casts; 
calcareous; moderately alkaline; gradual smooth 
boundary. 

C1—7 to 11 inches; light reddish brown (5YR 6/4) very 
fine sandy loam, reddish brown (5YR 5/4) moist; 
moderate medium granular structure; hard, very fri- 
able; common fine roots; few worm casts; calcare- 
ous; moderately alkaline; clear smooth boundary. 

C2—11 to 19 inches; reddish brown (5YR 5/3) loam, 
dark reddish brown (5YR 3/3) moist; moderate 
medium granular structure; hard, very friable; 
common fine roots; few worm casts; calcareous in 
spots; moderately alkaline; gradual smooth bound- 


ary. 

C3—19 to 30 inches; reddish brown (5YR 5/3) fine 
sandy loam, dark reddish brown (5YR 3/3) moist; 
moderate medium granular structure; hard, very fri- 
able; few fine roots; calcareous in spots; moderately 
alkaline; gradual smooth boundary. 

C4—30 to 50 inches; reddish brown (5YR 5/4) fine 
sandy loam, dark reddish brown (SYR 3/4) moist; 
moderate medium granular structure; hard, very fri- 
able; few fine roots; calcareous in spots; moderately 
alkaline; diffuse smooth boundary. 

65-50 to 74 inches; yellowish red (SYR 5/6) loamy fine 
sand, yellowish red (5YR 4/6) moist; single grain; 
loose, very friable; calcareous in spots; moderately 
alkaline. 


The A horizon is 5 to 15 inches thick. It is dark brown, 
brown, strong brown, dark reddish brown, or reddish 
brown. This horizon is mildly alkaline or moderately alka- 
line and is calcareous. 

The C horizon is yellowish red, reddish yellow, reddish 
brown, light reddish brown, pink, or strong brown. It is 
dominantly fine sandy loam or very fine sandy loam but 
has many thin strata of finer and coarser materials (fig 
14). This horizon is mildly alkaline or moderately alkaline 
and is calcareous. 


Purves serles 


The Purves series consists of shallow, loamy soils on 
uplands. These soils formed in material weathered from 
interbedded hard limestone and calcareous marl. Slope 
ranges from 1 to 5 percent. 

Typical pedon of Purves clay loam, 1 to 5 percent 
slopes; from the junction of Farm Roads 1417 and 120 
west of Denison, west 0.2 mile on Farm Road 120, north 
2.4 miles and 0.4 mile west on county road and 20 feet 
south, in range: 


A11—0 to 8 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; hard, 
friable; common fine roots; few pebbles of limestone 
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Figure 14.—Profile of Oklared very fine sandy loam showing 
stratification below a depth of about 36 inches. 


and ironstone; calcareous; moderately alkaline; clear 
wavy boundary. 

A12—8 to 14 inches; brown (10YR 4/3) clay loam, dark 
brown (10YR 3/3) moist; moderate medium suban- 
gular blocky structure; hard, friable; common fine 
roots; about 10 percent small fragments of lime- 
stone and ironstone; calcareous; moderately alka- 
line; abrupt wavy boundary. 

R—14 inches; hard, slightly fractured limestone with soil 
in fractures. 


The solum ranges from 13 to 17 inches in thickness. 
Fragments of limestone range from O to 35 percent. 

The A horizon is very dark gray, dark gray, grayish 
bh dark grayish brown, very dark grayish brown, or 
rown. 
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The Purves soils in Grayson County are taxadjuncts to 
the Purves series because they do not have sufficient 
secondary calcium carbonate coatings on the fragments 
of limestone to have a calcic horizon. Also, they are in a 
climate that is slightly more moist than is typical for the 
Purves series. These soils are calcareous throughout, 
however, and have the same use and management as 
the Purves series. 


Redlake series 


The Redlake series consists of deep, clayey soils on 
flood plains. These soils formed in recent alluvium. Slope 
is O to 1 percent. 

Typical! pedon of Redlake clay, occasionally flooded; 
from the intersection of Farm Roads 1753 and 120 in 
Denison, 5.8 miles east on Farm Road 120 to Carpen- 
ters Bluff, 2.3 miles south on paved county road and 65 
feet southwest, in bermudagrass pasture: 


ል1-0 to 8 inches; weak red (2.5YR 4/2) clay, dusky red 
(2.5YR 3/2) moist; moderate medium blocky struc- 
ture; very hard, very firm; many fine roots; few fine 
shell fragments; calcareous; moderately alkaline; 
clear smooth boundary. 

B2—8 to 37 inches; reddish brown (2.5YR 4/4) clay, 
dark reddish brown (2.5YR 3/4) moist; moderate 
medium blocky structure; hard, firm; few fine roots; 
few fine shell fragments; few concretions of calcium 
carbonate; calcareous; moderately alkaline; clear 
wavy boundary. 

C—37 to 60 inches; reddish brown (2.5YR 4/4) clay, 
dark reddish brown (2.5YR 3/4) moist; massive; 
hard, firm; few fine roots; few thin strata of dark 
grayish brown (2.5Y 4/2) silt loam; few fine shell 
fragments; few concretions of calcium carbonate; 
few bedding planes; calcareous; moderately alkaline. 


The solum ranges from 30 to 55 inches in thickness. It 
is calcareous and moderately alkaline throughout. 

The A horizon is dusky red, weak red, dark reddish 
brown, reddish brown, or dark reddish gray. 

The B horizon is dark reddish brown, reddish brown, 
dark red, or red clay or silty clay. This horizon has 
slickensides in some pedons, but they do not intersect. 

The C horizon is clay, stratified with thin layers of silt 
loam, loam, and clay loam. It is in shades of red and 
brown. 


Sanger series 


The Sanger series consists of deep, clayey soils on 
uplands. These soils formed in alkaline marine sediment. 
Slope ranges from 1 to 8 percent. 

Typical pedon of Sanger clay, 3 to 5 percent slopes; 
from the intersection of Texas Highway 75A and Farm 
Road 84 in Denison, 7.4 miles northwest on Farm Road 
84, 0.4 mile east and 300 feet north on county road and 
400 feet east of right-of-way, in johnsongrass pasture: 
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A11—0 to 7 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; moderate medium blocky 
structure; very hard, very firm; common fine and 
medium roots; few fine fragments of limestone; cal- 
careous; moderately alkaline; clear wavy boundary. 

A12—7 to 23 inches; dark grayish brown (2.5Y 4/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
coarse blocky structure; very hard, very firm; 
common fine roots; few fine shell fragments; few 
intersecting slickensides; many medium concretions 
of calcium carbonate; calcareous; moderately alka- 
line; gradual wavy boundary. 

AC1—23 to 34 inches; olive (5Y 5/3) clay, olive (5Y 4/3) 
moist; few medium faint olive brown (2.5Y 4/4) mot- 
tles; weak coarse blocky structure; very hard, very 
firm; common fine roots; common medium and large 
concretions of calcium carbonate; common inter- 
secting slickensides; calcareous; moderately alka- 
line; gradual wavy boundary. 

AC2—34 to 49 inches; olive (5Y 5/3) clay, olive (5Y 4/3) 
moist; common coarse distinct pale olive (BY 6/4) 
mottles; weak coarse blocky structure; very hard, 
very firm; few fine roots; common concretions of 
calcium carbonate; intersecting slickensides; few 
black concretions and streaks; calcareous; moder- 
ately alkaline; gradual wavy boundary. 

C—49 to 65 inches; mottled brownish yellow (10YR 6/6) 
and light gray (10YR 7/1) shaly clay; massive; ex- 
tremely hard, extremely firm; few fine roots; calcare- 
ous; moderately alkaline. 


The solum ranges from 40 to 60 inches in thickness. 
When the soil is dry, it has cracks much as 1 inch wide 
extending to a depth of 20 inches or more. Intersecting 
slickensides begin at a depth of 16 to 24 inches. Reac- 
tion is moderately alkaline. The soil is calcareous. Areas 
that have not been tilled have gilgai microrelief that ex- 
tends up and down the slopes. The microrelief consists 
of microknolls 6 to 20 feet wide and microdepressions 3 
to 12 feet wide. The microknolls are 3 to 12 inches 
higher than the microdepressions. 

The A horizon is very dark gray, very dark grayish 
brown, dark gray, or dark grayish brown. In some 
pedons, the A11 horizon has 2 to 15 percent coarse 
fragments of limestone. These fragments range from 2 
to 6 inches thick and 2 to 6 feet across the long axis. 
They are tilted at about a 60 degree angle and extend 
from about 2 to 26 inches above the surface. 

The ۸01 horizon is grayish brown, light brownish gray, 
light yellowish brown, olive, or light olive brown. Mottles 
range from none to few in this horizon and are brownish 
yellow, olive yellow, or yellow. 

The AC2 horizon is grayish brown, light brownish gray, 
olive, or light yellowish brown. Motties range from none 
to common in this horizon. They are gray, yellowish 
brown, or light olive brown. 

The C horizon is mottled gray, light olive brown, gray, 
olive brown, very dark gray, light gray, and brownish 
yellow. It is clay or silty clay. 
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Speck Variant 


The Speck Variant consists of shallow, loamy soils on 
uplands. These soils formed in chalk. Slope ranges from 
1 to 3 percent. 

Typical pedon of Speck Variant loam, 1 to 3 percent 
slopes; from the intersection of Texas Highway 289 and 
Farm Road 902 at Dorchester, 2.6 miles south on Texas 
Highway 289, and 1.3 miles east on county road and 20 
feet north, in a field: 


Ap 一 0 to 5 inches; reddish brown (5YR 4/3) loam, dark 
reddish brown (5YR 3/3) moist; moderate medium 
granular structure; hard, firm; few fine roots; few 
fragments of chalk; moderately alkaline; abrupt 
smooth boundary. 

B2t—5 to 15 inches; reddish brown (BYR 4/3) clay, dark 
reddish brown (5YR 3/3) moist; moderate fine 
blocky structure; hard, firm; few fine roots; mildly 
alkaline; abrupt wavy boundary. 

R—15 to 18 inches; white (10YR 8/1) chalk; platy in the 
upper 3 inches, massive below. 


The solum ranges from 14 to 20 inches in thickness. 
Reaction is neutral through moderately alkaline. Frag- 
ments of chalk on the surface range from 0 to 15 per- 
cent. 

The A horizon is reddish brown or dark reddish gray. 

The Bt horizon is reddish brown or dark reddish 
brown. 

The R layer is white or light gray chalk that has hard- 
ness of about three on Mohs' scale. 

The Speck soils in Grayson County are variants of the 
Speck series. They are in a climate that is more moist 
than is typical for the Speck series. They have a contact 
with white Austin Chalk of Upper Cretaceous age. The 
chalky limestone has a hardness of about three on 
Mohs' scale, but is rippable. In addition, crop yields are 
higher than on soils in the Speck series. 


Stephen series 


The Stephen series consists of shallow, clayey soils 
on uplands. These soils formed in chalk. Slope ranges 
from 1 to 5 percent. 

Typical pedon of Stephen silty clay, 1 to 3 percent 
slopes; from the intersection of U.S. Highway 75 and 
Farm Road 121 in Van Alstyne, 4.2 miles east on Farm 
Road 121, 0.9 mile south and 0.9 mile east on county 
road and 150 feet south of road, in idle cropland: 


ል1--0 to 13 inches; very dark grayish brown (10YR 3/2) 
silty clay, very dark brown (10YR 2/2) moist; moder- 
ate medium subangular blocky structure; hard, firm; 
common fine roots; about 2 percent fine fragments 
of chalk; calcareous; moderately alkaline; clear wavy 
boundary. 

C&A—13 to 18 inches; grayish brown (10YR 5/2) very 
gravelly silty clay, very dark grayish brown (10YR 
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3/2) moist; moderate fine granular and subangular 
blocky structure; hard, friable; few fine roots; about 
60 percent weakly cemented fragments of chalk 0.5 
inch to 3 inches long; calcareous; moderately alka- 
line; abrupt smooth boundary. 

Cr—18 to 23 inches; fractured, white platy chalk. 


The solum ranges from 11 to 20 inches in thickness. 

The A horizon is brown, dark brown, grayish brown, 
dark grayish brown, or very dark grayish brown. It has 2 
to about 20 percent, by volume, fragments of chalk. 

The C&A horizon is 50 to 90 percent weakly cemented 
fragments of chalk. 

The Cr horizon is platy chalk that grades to massive 
and has hardness of less than 3 on Mohs' scale. This 
horizon is white or light gray and has streaks of yellow. 


Trinity series 


The Trinity series consists of deep, clayey soils on 
flood plains. These soils formed in alluvium. Slope is O to 
1 percent. 

Typical pedon of Trinity clay, occasionally flooded; 
from the intersection of Farm Roads 1753 and 120 in 
east edge of Denison, 4.1 miles southeast on Farm 
Road 1753, 1.1 miles south along pipeline and 25 feet 
east, in a field: 


Ap 一 0 to 7 inches; very dark gray (10YR 3/1) clay, black 
(10YR 2/1) moist; moderate fine and very fine su- 
bangular blocky structure; very hard, very firm; 
common fine roots; common vertical cracks; calcar- 
eous; moderately alkaline; abrupt smooth boundary. 

A11—7 to 36 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; moderate medium blocky 
structure; very hard, very firm; common fine roots; 
common vertical cracks; few intersecting slicken- 
sides below depth of 16 inches; calcareous; moder- 
ately alkaline; gradual wavy boundary. 

A12—36 to 52 inches; dark gray (5Y 4/1) clay, very dark 
gray (SY 3/1) moist; moderate medium blocky struc- 
ture; very hard, very firm; few fine roots; common 
intersecting grooved slickensides; few soft masses 
of calcium carbonate; calcareous; moderately alka- 
line; gradual smooth boundary. 

C—52 to 65 inches; mottled light olive brown (2.5Y 5/4), 
olive brown (2.5Y 4/4), and dark grayish brown 
(2.5Y 4/2) clay; moderate medium blocky structure; 
very hard, very firm; few fine roots; few soft masses 
of calcium carbonate; few medium concretions of 
calcium carbonate; calcareous; moderately alkaline. 


This soil is mildly alkaline or moderately alkaline 
throughout. Areas that have not been tilled have gilgai 
microrelief. 

The A horizon is very dark gray, dark gray, or black. It 
has slickensides below a depth of 16 inches. 
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The C horizon is mottled in shades of brown and gray. 
Strongly cemented concretions of calcium carbonate 
range from none to many in the C horizon. 


Vertel series 


The Vertel series consists of moderately deep, clayey 
soils on uplands. These soils formed in material weath- 
ered from clayey shale. Slope ranges from 1 to 12 per- 
cent. 

Typical pedon of Verte! clay, 3 to 5 percent slopes; 
from the headquarters of Hagerman National Wildlife 
Refuge, 0.5 mile north and 0.8 mile southwest on coun- 
try road, 0.8 mile east on Refuge Road, 0.3 mile north 
on oilfield road and 20 feet south between a microknoll 
and a microdepression, in pasture: 


A1—0 to 5 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate fine 
blocky structure; extremely hard, very firm, very 
sticky and plastic; few fine roots; common vertical 
cracks 0.5 inch to 1.5 inches wide; mildly alkaline; 
clear wavy boundary. 

AC—5 to 33 inches; olive (5Y 5/3) clay, olive (5Y 4/3) 
moist; few coarse distinct yellowish brown (10YR 
5/6) mottles; moderate medium blocky structure; ex- 
tremely hard, very firm, very sticky and plastic; few 
fine roots; common vertical cracks 0.5 inch wide; 
common intersecting slickensides and wedge- 
shaped parallelepipeds below depth of 15 inches; 
few medium and fine concretions of calcium carbon- 
ate; common angular crystals of gypsum; moderate- 
ly alkaline; gradual wavy boundary. 

Cr—33 to 54 inches; stratified light olive brown (2.5Y 
5/4) and gray (5Y 6/1) very shaly clay; massive; 
extremely hard, very firm; few crystals of gypsum; 
moderately alkaline; gradual wavy boundary. 


The solum ranges from 24 to 40 inches in thickness. 
When this soil is dry, it has cracks 0.5 inch to 1.5 inches 
wide extending to the Cr horizon. Areas that have not 
been tilled have gilgai microrelief that extends up and 
down the slope. The microrelief consists of microdepres- 
sions 1 to 3 feet wide and 2 to 8 inches deep and 
microknolls 10 to 16 feet wide. 

The A horizon is dark grayish brown, grayish brown, or 
olive. It is neutral through moderately alkaline and is 
noncalcareous in more than half of the pedons. 

The AC horizon is dark grayish brown, grayish brown, 
light brownish gray, olive, light olive brown, light yellow- 
ish brown, or olive gray. Mottles range from none to 
common in the AC horizon. The mottles are olive, olive 
gray, light olive brown, gray, and yellowish brown. This 
horizon is neutral through moderately alkaline. It is 60 to 
76 percent clay, and it has few to common gypsum 
crystals. In some pedons, this horizon has a few strongly 
cemented concretions of calcium carbonate. 

The Cr horizon is stratified gray, yellowish brown, or 
olive brown very shaly clay. It is slightly acid through 
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moderately alkaline. Gypsum crystals in this horizon 
range from none to common. 


Whitesboro series 


The Whitesboro series consists of deep, loamy soils 
on flood plains. These soils formed in alluvium. Slope is 
dominantly less than 1 percent. 

Typical pedon of Whitesboro loam, occasionally 
flooded; from the intersection of U.S. Highway 82 and 
Farm Road 901 in south edge of Sadler, 1.1 miles north 
on Farm Road 901, 0.9 mile east and north on unpaved 
county road, 0.2 mile north on field road and 0.1 mile 
east, in pasture: 


۸11-0 to 19 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium granular structure; hard, friable; 
many fine roots; few fine pores; neutral; gradual 
smooth boundary. 

A12—19 to 27 inches; dark grayish brown (10YR 4/2) 
sandy clay loam, very dark grayish brown (10YR 
3/2) moist; few medium faint gray (10YR 5/1) and 
common fine distinct reddish brown mottles; moder- 
ate medium subangular blocky structure; hard, firm; 
common fine roots; common fine pores; slightly acid; 
gradual smooth boundary. 

B21—27 to 39 inches; brown (7.5YR 5/4) clay loam, 
dark brown (7.5YR 4/4) moist; many mecium distinct 
reddish brown (5YR 4/4) and common medium dis- 
tinct gray (10YR 5/1) mottles; moderate medium 
subangular blocky structure; hard, firm; few fine 
roots; common fine pores; slightly acid; gradual 
smooth boundary. 

B22—39 to 72 inches; mottled gray (10YR 6/1) and 
reddish yellow (7.5YR 6/6) sandy clay loam; weak 
medium subangular blocky structure; hard, firm; few 
fine roots; common fine black concretions; moder- 
ately alkaline. 


The solum ranges from 40 to more than 60 inches in 
thickness. The mollic epipedon ranges from 20 to about 
50 inches in thickness. The average texture of the 10- to 
40-inch control section is clay loam, loam, or sandy clay 
loam, and the content of clay ranges from 22 to 35 
percent. Few to common mottles in shades of gray or 
brown are within a depth of 40 inches. 

The A horizon is black, very dark brown, dark brown, 
very dark grayish brown, dark grayish brown, very dark 
gray, or dark gray. It is slightly acid through mildly alka- 
line. 

The B horizon is dark gray, gray, grayish brown, dark 
grayish brown, brown, yellowish brown, or dark yellowish 
brown. This horizon has few to many mottles in shades 
of brown, gray, red, or yellow, and in some pedons it has 
matrix mottled in these colors. The upper part of the B 
horizon is slightly acid through mildly alkaline, and the 
lower part is neutral through moderately alkaline. 
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Whitewright series 


The Whitewright series consists of shallow, loamy soils 
on uplands. These soils formed in soft, platy chalk. 
Slope ranges from 1 to 12 percent. 

Typical pedon of Whitewright silty clay loam, in an 
area of Whitewright-Eddy-Howe complex, 5 to 12 per- 
cent slopes; from the intersection of Texas Highway 5 
and Farm Road 121 in Van Alstyne, 0.75 mile east on 
Farm Road 121, 1.25 miles north on unpaved county 
road and 100 feet west of right-of-way, in pasture: 


A1—0 to 5 inches; light brownish gray (10YR 6/2) silty 
clay loam, grayish brown (10YR 5/2) moist; moder- 
ate medium subangular blocky and granular struc- 
ture; hard, friable; common medium and fine roots; 
few fine and medium pores; common worm casts; 
few weakly cemented fragments of chalk less than 
10 millimeters; few strongly cemented fragments of 
calcite fragments 5 to 15 millimeters; about 60 per- 
cent calcium carbonate equivalent; calcareous; mod- 
erately alkaline; clear smooth boundary. 

B2—5 to 16 inches; very pale brown (10YR 7/3) silty 
clay loam, pale brown (10YR 6/3) moist; few 
medium distinct brownish yellow (10YR 6/6) mottles; 
moderate fine and medium subangular blocky struc- 
ture; hard, friable; common fine and medium roots; 
few fine pores; common worm casts; about 20 per- 
cent, by volume, weakly cemented platy chalky frag- 
ments of limestone, 5 to 20 millimeters on long axis; 
few fine shell fragments less than 5 millimeters; 
about 65 percent calcium carbonate equivalent; cal- 
careous; moderately alkaline; abrupt wavy boundary. 

Cr—16 to 34 inches; white (10YR 8/1) weakly cemented 
platy chalk fragments interbedded with olive yellow 
(2.5Y 6/6) silty clay loam; chalk fragments 2 to 6 
centimeters in upper part, becoming coarser as 
depth increases; chalk is massive below a depth of 
30 inches; common roots in vertical crevices and 
between horizontal plates. 


The solum ranges from 10 to 20 inches in thickness. It 
is 2 to 30 percent, by volume, coarse fragments. The 
coarse fragments consist of platy, weakly cemented 
chalk ranging to 6 centimeters in length. More than 80 
percent of the fragments slake if left overnight in water. 
Calcium carbonate equivalent is 40 to more than 80 
percent. 

The A horizon is dark grayish brown, grayish brown, 
brown, light brownish gray, pale brown, or very pale 
brown. It is silty clay loam, gravelly silty clay loam, loam, 
or gravelly loam. 

The B horizon is brown, light brownish gray, pale 
brown, light yellowish brown, light gray, or very pale 
brown. Mottles in the B horizon range from none to 
common and are in shades of brown or yellow. This 
horizon is silty clay loam, gravelly silty clay loam, loam, 
or gravelly loam. 
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The Cr horizon is light brownish gray, light gray, very 
pale brown, or white weakly cemented platy chalk with a 
few strata of light yellowish brown, brownish yellow, olive 
yellow, or pale yellow silty clay loam. This horizon has 70 
to 90 percent, by volume, chalk fragments that are soft 
and easily cut with spade, when moist. 


Wilson series 


The Wilson series consists of deep, loamy soils on 
nearly level and gently sloping terraces. These soils 
formed in ancient alluvium. Slope ranges from 0 to 3 
percent. 

Typical pedon of Wilson silty clay loam, 0 to 1 percent 
slopes; from the intersection of U.S. Highway 377 and 
Farm Road 902 Collinsville, 2.0 miles south on U.S. 
Highway 377, 1.1 miles east, 0.05 mile north, and 1.8 
miles east on county road and 100 feet north of right-of- 
way, in bermudagrass pasture: 


Ap 一 0 to 8 inches; dark gray (10YR 4/1) silty clay loam, 
very dark gray (10YR 3/1) moist; weak medium 
granular structure; extremely hard, friable; many fine 
roots; medium acid; abrupt smooth boundary. 

B21tg—8 to 25 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; moderate medium 
blocky structure; extremely hard, extremely firm; 
common fine roots; neutral; gradual wavy boundary. 

B22tg—25 to 34 inches; gray (10YR 5/1) silty clay, dark 
gray (10YR 4/1) moist; moderate medium blocky 
structure; extremely hard, extremely firm; few fine 
roots; mildly alkaline; gradual wavy boundary. 

B23tg—34 to 57 inches; gray (10YR 5/1) silty clay, dark 
gray (10YR 4/1) moist; weak medium blocky struc- 
ture; extremely hard, extremely firm; few fine roots; 
neutral; gradual wavy boundary. 

B241—57 to 65 inches; mottled light brownish gray (2.5Y 
6/2), brownish yellow (10YR 6/6), and gray (10YR 
5/1) silty clay; weak medium blocky structure; ex- 
tremely hard, extremely firm; few fine roots; neutral. 


The solum ranges from 48 to more than 60 inches in 
thickness. 

The A horizon is very dark gray, dark gray, very dark 
grayish brown, dark grayish brown, grayish brown, or 
gray. It is medium acid through mildly alkaline. 

The B21tg horizon is very dark gray or dark gray clay 
or silty clay. It is medium acid through mildly alkaline. 

The B22tg and B23tg horizons are dark gray, gray, or 
grayish brown. 

The reaction is neutral through moderately alkaline. 
Texture is clay or silty clay. In some pedons, there are 
mottles in shades of olive, brown, or yellow in the lower 
part. 

The 8241 horizon has colors in shades of gray, yellow, 
and brown. Texture is clay or silty clay. Reaction is 
neutral through moderately alkaline. Some pedons con- 
tain concretions of calcium carbonate and crystals of 


gypsum. 
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Zilaboy series 


The Zilaboy series consists of deep, clayey soils on 
flood plains. These soils formed in clayey alluvium. Slope 
is 0 to 1 percent. 

Typical pedon of Zilaboy clay from an area of Zilaboy 
soils, frequently flooded; from the intersection of Farm 
Road 121 and U.S. Highway 377 in Tioga; 1.8 miles 
north on U.S. Highway 377, 0.45 mile west on private 
road, 0.75 mile north along railroad and 800 feet east of 
railroad, in bermudagrass pasture: 


A11—0 to 5 inches; dark grayish brown (10YR 4/2) clay, 
very dark grayish brown (2.5Y 3/2) moist; moderate 
fine and medium blocky structure; extremely hard, 
very firm, sticky and plastic; common fine roots; few 
very fine black concretions; slightly acid; gradual 
smooth boundary. 

A12—5 to 18 inches; olive gray (SY 4/2) clay, dark olive 
gray (bY 3/2) moist; moderate fine and medium 
blocky structure; extremely hard, very firm, sticky 
and plastic; common fine roots; few intersecting 
slickensides in lower part; few very fine black con- 
cretions; slightly acid; gradual wavy boundary. 

AC1—418 to 40 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; common fine 
distinct reddish brown mottles; moderate fine and 
medium blocky structure; extremely hard, very firm, 
sticky and plastic; few fine roots; few intersecting 
slickensides; few very fine black concretions; slightly 
acid; gradual wavy boundary. 

AC2—40 to 55 inches; olive (BY 5/3) clay, olive (5Y 4/3) 
moist; weak medium and coarse subangular blocky 
structure; very hard, very firm; common intersecting 
slickensides; few very fine black concretions; neu- 
tral; gradual wavy boundary. 

C—55 to 70 inches; olive (5Y 5/3) clay, olive (5Y 4/3) 
moist; weak coarse subangular blocky structure; 
very hard, very firm; few intersecting slickensides; 
few very fine black concretions; common medium 
masses of calcium carbonate; calcareous; mildly al- 
kaline. 


The solum ranges from 40 to 60 inches in thickness. 
Areas that have not been tilled have a subdued gilgai 
microrelief; the microknolls are 4 to 6 inches higher than 
the microdepressions. Texture is clay or silty clay and 
some pedons have a thin overwash or thin strata of silty 
clay foam or clay loam. Slickensides are at a depth of 14 
to 24 inches. 

The A horizon is grayish brown, dark gray, brown, olive 
gray, or very dark gray. It is slightly acid or neutral. 

The AC horizon is grayish brown, olive gray, brown, or 
olive. It has distinct or prominent mottles of reddish 
brown, yellowish brown, yellow, olive, and brown within a 
depth of 20 inches. This horizon is slightly acid through 
mildly alkaline. 
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The C horizon is olive, brown, or gray and in some 
pedons has mottles of these colors. This horizon is neu- 
tral through moderately alkaline and is calcareous. 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (4). Beginning 
with the broadest, these categories are the order, su- 
border, great group, subgroup, family, and series. Classi- 
fication is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. In table 18, the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in so/. An example is 
Inceptisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soit gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Ochrept (Ochr, meaning light col- 
ored, plus ept, from Inceptisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in Kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Ustochrepts (Ust, meaning dry, plus 
ochrept, the suborder of the Inceptisols that have a light 
colored surface horizon). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that 
typifies the great group. An example is Typic Ustoch- 
repts. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
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subgroup preceded by terms that indicate soil properties. 
An example is the Howe series a member of the fine- 
silty, carbonatic, thermic Typic Ustochrepts. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Formation of the soils 


This section discusses the factors of soil formation, 
relates them to the formation of soils in the survey area, 
and explains the processes of soil formation. 


Factors of soil formation 


The characteristics of the soil at any given point are 
determined by the physical and mineral composition of 
the parent material; the climate under which the parent 
material accumulated and has existed since accumula- 
tion; the plant and animal life on and in the soil; the 
relief, or lay of the land; and the length of time the 
forces of soil formation have acted on the soil material. 
All five of these factors influence the present character- 
istics of every soil, but the significance of each factor 
varies from one place to another. The parent material 
affects the kind of profile that can be formed. Climate 
and vegetation act on the parent material and slowly 
change it into a natural body that has genetically related 
horizons. Relief, however, conditions the effects that cli- 
mate and vegetation have on the parent material. Finally, 
time is needed for changing of the parent material into a 
soil profile. A long time generally is required for the 
development of distinct horizons. 

The interrelationship among these five factors is com- 
plex, and the effects of any one factor cannot be isolat- 
ed and completely evaluated. It is convenient to discuss 
each factor separately, however, and to indicate the 
probable effects of each. 


Climate 


The climate of Grayson County is warm temperate, 
subtropical, and humid. it is believed that a climate simi- 
lar to the present one existed when the soils were 
formed. Because the climate is uniform throughout the 
county, most differences in the soils are not the results 
of the effects of climate. 


Parent material 


Parent material is the unconsolidated mass from which 
a soil forms. It determines the chemical and mineral 
composition of the soil. In Grayson County the soils 
developed from material of Cretaceous and Recent 
ages. 

ormetan belonging to the Fredericksburg and Wa- 
shita groups form a narrow band across the northern 


SOIL SURVEY 


part of the county. Aledo and Purves soils, high in cal- 
cium carbonate, formed over these formations. Sanger 
soils, which are deeper and clayey, formed over the 
more easily weathered shales. 

Formation of the Woodbine Group outcrop along the 
western part of the county and in a narrow band across 
the northern part. These formations are thick beds of 
sandstone with bands of shale. Gasil and Heaton soils 
formed over the sandstone, and are deep, sandy, and 
loamy soils. Aubrey soils formed over the bands of 
shale, and are moderately deep, clayey soils. 

The Eagle Ford Formation is shale that outcrops in the 
southern part of the county. It weathers readily and 
forms clayey soils. Vertel soils formed over the Eagle 
Ford shale. 

The Austin Group is chalk that covers the southeast- 
ern part of the county. Austin and Fairlie soils formed 
over the more nearly level parts of the chalk. They are 
dark, clayey, calcareous, moderately deep and deep 
soils. Whitewright and Eddy soils formed in the more 
sloping areas. They are shallow and very shallow, calcar- 
eous, loamy soils and are lighter in color than the Fairlie 
and Houston Black soils. 

Deposits of Recent age are along the flood plains and 
were derived from a variety of. sources. Erosion of Per- 
mian and Triassic redbeds have formed reddish clay 
deposits along the Red River. Redlake soils formed over 
these deposits. Elbon soils formed over clayey sediment 
rich in calcium carbonate from the Austin chalk areas. 
Whitesboro soils formed in loamy alluvial sediment. 


Plants and animals 


Plants, insects, bacteria, fungi, earthworms, and other 
living organisms have contributed to the development of 
the soils. Gains in organic matter and nitrogen in the soil, 
gains or losses in plant nutrients, and changes in struc- 
ture and porosity are some of the changes caused by 
plant and animal life. 

The soils of Grayson County formed under mid and tall 
grasses and wooded areas of blackjack oak and post 
oak. The soils that developed under grasses, such as 
Austin and Houston Black soils, have a high organic 
matter content. Soils, such as Gasil and Aubrey soils, 
that formed under trees are generally low in organic 
matter content. 


Relief 


Relief affects soil formation through its effect on drain- 
age, erosion, plant cover, and soil temperature. The soils 
in Grayson County range from nearly level to steep. 

The nearly level to gently sloping soils on uplands, 
such as Houston Black and Fairlie soils, have slow but 
adequate drainage and have black colors that extend to 
a depth of more than 40 inches. 

The more sloping soils have a moderate or severe 
erosion hazard, if unprotected. Eddy and Whitewright 
soils are lighter colored and have a thinner profile than 
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less sloping soils, because material is removed from the 
slopes by water erosion about as fast as the surface 
layer forms. The plant cover generally is thinner on many 
of the more sloping areas. 

Soils that receive additional water from runoff or do 
not have adequate drainage have developed gleyed 
characteristics. Wilson soils have these characteristics. 

Soil temperature varies slightly according to position of 
the slopes. During summer, soils that have slopes facing 
north are slightly cooler than those that have slopes 
facing south, and generally produce more vegetation. 


Time 


Time, generally a long time, is required for distinct 
horizons to form in soils. The length of time that parent 
materials have been in place is commonly reflected by 
the degree of development of the soil horizons. This 
applies mainly to soils that are in favorable positions for 
soil development. 

The Elbon soils in Grayson County do not have well 
developed horizons. Except for darkening of the surface 
layer, these soils retain many characteristics of their cal- 
careous, clayey parent material. The Normangee soils, 
which are on the uplands, are an example of older soils 
that have well developed horizons. These soils formed in 
calcareous clays and shales. After hundreds of years of 
leaching and eluviation, a noncalcareous, blocky, clay 
subsoil has developed in these soils. The subsoil resem- 
bles only slightly the origina! parent material. 


Processes of soil horizon differentiation 


The differentiation of soil horizons in Grayson County 
is the result of several processes. Among these are 
accumulation of organic matter, leaching of carbonates 
and salts, reduction and transfer of iron, and transloca- 
tion of silicate clay minerals. In most soils more than one 
of these processes have been active in the development 
of horizons. 

Accumulation of organic matter in the upper part of a 
profile helps to form an A1 horizon. The soils in Grayson 
County range from low to high in content of organic 
matter. The Heaton soils have a low content of organic 
matter, and the Fairlie soils have a high content. 

Much leaching of carbonates and salts has occurred in 
Wilson and Mabank soils. The Houston Black soils are 
only slightly leached. These clayey soils have a thick A 
horizon that is high in carbonates. 

Reduction and transfer of iron, a process called 
gleying, is evident in the poorly drained soils of the 
county. The gray color in the subsoil indicates reduction 
and loss of iron. Some horizons have pale yellow to 
brown mottles and concretions, indicating a segregation 
of iron. The Wilson soils are examples of somewhat 
poorly drained, grayish soils that are mottled in the lower 
horizons. 

Translocation of clay minerals has taken place in 
Crockett and Wilson soils. This has contributed to hori- 
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zon development. The B horizon generally has accumu- 
lations of clay (clay films) in the pores and on surfaces 
of peds. These soils were probably leached of carbon- 
ates and soluble salts before translocation of silicate 
clays took place. 
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Glossary 


Aeration, soll. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclalm (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely diffi- 
cult. 

Available water capacity (available moisture capac- 
y). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 
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Bedding planes. Fine stratifications, less than 5 millime- 
ters thick, in unconsolidated alluvial, eolian, lacus- 
trine, or marine sediments. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject to flooding. 

Calcareous 8011. A soil containing enough calcium car- 
bonate (commonly combined with magnesium car- 
bonate) to effervesce visibly when treated with cold, 
dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. Mineral or rock particles 2 millime- 
ters to 25 centimeters (10 inches) in diameter. 

Complex slope. irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soll. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 
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Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40 or 80 
inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Depth to rock. Bedrock is too near the surface for the 
specified use. 

Drainage class (natural). Refers to the freguency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained. —Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
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water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 
face. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soll. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Gilgal. Commonly a succession of microbasins and mi- 
croknolls in nearly level areas or of microvalleys and 
microridges parallel with the slope. Typically, the 
microrelief of Vertisols—clayey soils having a high 
coefficient of expansion and contraction with 
changes in moisture content. 
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Gleyed soil. Soil that formed under poor drainage, re- 
sulting in the reduction of iron and other elements in 
the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An ex- 
planation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, a 
plowed surface horizon, most of which was originally 
part of a B horizon. 

B horizon. —The mineral horizon below an ል horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky struc- 
ture; (3) redder or browner colors than those in the 
A horizon; or (4) a combination of these. The com- 
bined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the À or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral ۱۱ precedes 
the letter C. 
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R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soll groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soll. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
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(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Parent material. The unconsolidated organic and mineral 
material in which soil forms. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called "a soil." 
A pedon is three dimensional and large enough to 
permit study of ail horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very SIOW. ——— less than 0.06 inch 
ته‎ —————— SR 0.06 to 0.20 inch 
Moderately slow... 0.2 to 0.6 inch 
Moderate............. ... 0.6 inch to 2.0 inches 


Moderately rapid. , 2.0 to 6.0 inches 
Rapid. EE 6.0 to 20 inches 
Very rapid... more than 20 inches 

pH value. A numerical designation of acidity and alkalin- 
ity in soil. (See Reaction, soil.) 

Plasticity Index. The numerica! difference between the 
liguid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural vegeta- 
tion is predominantly grasses, grasslike plants, forbs, 
or shrubs suitable for grazing or browsing. It in- 
cludes natural grasslands, savannas, many wet- 
lands, some deserts, tundras, and areas that sup- 
port certain forb and shrub communities. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
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cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid... Below 4.5 
Very strongly acid. . 4.5 to 5.0 
Strongly acid. 5.1 to 5.5 


Medium acid. 


Strongly alkaline.... ; . 
Very strongly alkaline.............................. 9.1 and higher 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream chan- 
nels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, slicken- 
sides may occur at the bases of slip surfaces on the 
steeper slopes; on faces of blocks, prisms, and col- 
umns; and in swelling clayey soils, where there is 
marked change in moisture content. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 


77 


divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soll. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soll separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates recog- 
nized in the United States are as follows: 

Millime- 

fers 
Very coarse sand... 2.0 to 1.0 
Coarse sand....... . 1.0 to 0.5 

Medium sand.. 0.5 to 0.25 

Fine sand... ..0.25 to 0.10 

..0.10 to 0.05 

0.05 to 0.002 

Less than 0.002 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stratifled. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 

Structure, soll. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), columnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
Structureless soils are either single grain (each grain 
by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many 
hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer," or the "Ap horizon." 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
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are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use and behavior. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silly clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or " very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoll. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress road- 
banks, lawns, and land affected by mining. 
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Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soll. A soil having properties sufficiently differ- 
ent from those of other known soils to justify a new 
series name, but occurring in such a limited geo- 
graphic area that creation of a new series is not 
justified. 

Water table. The upper limit of the soil or underlying 
rock materia! that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrouning soil. 

Water table, artesian. A water table under hydrostat- 
ic head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. ۸ water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
[Recorded in the period 1951-75 at Sherman, Texas] 
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It can be calculated by adding the 


1۸ growing degree day is a unit of heat available for plant growth. 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


growth is minimal for the principal crops in the area (50 OF). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-75 at Sherman, Texas] 


5 years in 10 


earlier than-- December 6 November 25 November 11 


——— Y 
| Temperature 
i 
| — > €——— — “ዱዋ او ور‎ — — Í  — - 
Probability | 28ኞ፻ "1  289F T 326F 
اس‎ or lower i or lower | or lower __ 
1 0 
| 1 | 
Last freezing | | | 
temperature | | | 
in spring: | | i 
7 1 Li 
' V 4 
1 year in 10 | | | 
later than-- | March 20 | April 4 | April 13 
1 1 | 
1 | 1 
2 years in 10 | | | 
later than-- | March 12 | March 27 | April 6 
1 | ' 
1 ㅣ ' 
5 years in 10 1 | i 
later than-- | February 24 | March 12 | March 24 
7 1 1 
| | | 
First freezing | | ! 
temperature | i i 
in fall: | i i 
i i i 
1 year in 0 t ! ' 
earlier than-- | November 13 | November 1 | October 6 
' Li ' 
ㅣ i ' 
2 years in 10 ' | i 
earlier than-- | November 21 | November 9 ! October 31 
1 1 0 
' ' ' 
' ' I 
i i | 
i ' ' 


TABLE 3.--GROWING SEASON LENGTH 


[Recorded in the period 1951-75 at Sherman, Texas] 


-一 -一 广 -一 تج"‎ e! 
i Daily minimum temperature 
i during growing season 
11 
| +0 سرت رتپ‎ ۱012-71 
Probability | Higher | Higher | Higher 
' than | than i than 
Lo 20 I ዳዊ !  289F لن‎ 3298 > 
| Days T Days | Days 
' ' ' 
1 1 ' 
9 years in 10 | 251 i 219 | 204 
፥ ፥ ' 
' ' 1 
8 years in 10 1 262 i 232 | 213 
' ' 1 
' ' | 
5 years in 10 | 284 i 257 i 231 
' ' ' 
' 4 1 
2 years in 10 | 306 l 282 i 250 
Li * ' 
' ۱ I 
1 year in 10 | 317 i 296 i 259 
| | i 


SOIL SURVEY 


82 


06٦.29 1010 


"u8tH 


*Butpoot} 
:MOT 


"ATAoTS 26 
“5500138 39 1 
:mnTP3K 


۴ 3۸2۲0 004 
*53u0J5 ۲٦0٤89 
:untpew 


” ÅTMOTS 99494 
*Kpues 003 
tmnt pay 


*AoÂerIo 004 
:MOT 


*ÂeÂero 003 
:MOT 


*KeKeto 009 
፡ጸዕገ 


"KiMOTS 46 
:unTpoWw 


------------u8tH 


"3urpootj 
:MOT 


"TISMS-HUTJYS 
“gouo3s e8Je[ 
:UNTPIW 


"TIQMS-HUTJYS 
*yoou 03 7 
: UN TPSK 


"ቫንቨሀ5438 MOT 
“TI9MS-yUTAUS 
:wmnrpeW 


*ATMOTE soJed 
«፲፲5ጸ98-ቫዛህ1፤ካ5 
:MOT 


* 093088 MOT 
«ፒፒ9ጸ8-ቫህ1499 
፡ጸዐገ 


* 1323033415 MOT 
‘TIIMS=MUT AUS 
1407 


“ደፒጸዐፒ 553459 
*ቫንቨህ9439 MOT 
፡ፒፒዓጸኗ“ዛህ AUS 
MNT Pan 


sasn uequf 


5150 56 


1 
፥ 
1 
1 
1 
ነ) 
| 
D 


i 
D 
n 
1 
۱ 
1 


1 
1 
1 
, 
| 
፥ 
1 
D 
H 
1 
n 
1 
| 
0 
1 
, 
n 
1 
n 
4 
1 
1 
1 
1 
上 
1 
1 
1 
1 
D 
n 
D 
1 
1 
' 
1 
n 
D 
n 
፥ 
1 
D 
| 
1 
1 
1 
1 
D 
1 
' 
1 
[ 
1 
D 
n 
] 
1 
' 
V 
፥ 
1 
t 


----------481H |-----c---uBIH 
----------uÀ1H j---------U81H 
88ء ٭‎ "proe 
398 7ذ‎ 003 “seuo3s 
*pIoP 003 و ده‎ 
IMOT :MOT 
*uadep 7ء‎ 
8ur3004 8u13004 
۰۸097 :MDT 
*£A3y8no4p *£3y8noap 
:unrpaW :mnrpoeW 


----------UBIH 


ee" EH 


T---------U81H 


*ATTSES 
858049 
۲4 


*AItseo 

sapoJe 

*£3y3noJ4p 
:unrpeH 


---------481H 


ع ون ره 
:unIpew‏ 


24n38ed 


804 SLINN dVW 40 SNOILVLINIT GNV STVIIN3IOd-- 


-----------4BIH 


-----------u81H 


"prog 
ooa >65 
4928 

:MO 了 


77ء 

3ur300J 
"ATTSES 
ء٥ و دہع‎ 
፡ጸዐገ 


"ÁlISE9 
وره مه‎ 
:mnrpeW 


"odoris 
“£Itseo 

858045 

;unrpow 


هم 
898045 
:unrpoW‏ 


-----------u81H 


15 
1 


91 


LL 


56 


Jo!‏ ورو 


6" 004588-نتاع ميل ٤‏ عروح--------۔ے 


--------sIeETpay-A3TUTJI-uoqf3 "8 


----2------------------KeJqny "ፈ 


--2------Ápp3-e^OH-3u8144941IUM "9 


--TISe9-119955019-BUNQSTITED `S 


--2222------ -----J4e]0g-4aSuesSs "tr 


----------22-----U9pt8H-Ie349A `£ 


-xoeIg 003496001-0129 7-91 دع‎ 4 3 "2 


----uos[tM-31383204)-ee8ueuJON “上 


31040 den 


“ከ etael 


GRAYSON COUNTY, TEXAS 83 


TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


—= M —MÁ———— ምም መሙ።5መውው፡፡ሚሙ፡-ሙ።መሙሙ፡ሙድሙ፡፡።ጽጵ፡፡፡፡-ተ-”  -”>ው ምምከጠ፡፡፡፡:..... ብ, 
上 I 

Map | Soil name | Acres ¡Percent 

symbol | i i 

| | 

1 
1 {Aledo gravelly clay loam, 3 to 8 percent slopes---- 900 | 0.1 
2 ¡Aledo soils, hilly--------------------------------- 3,350 | 0.5 
3 IAltoga clay 1088, 5 to 8 percent slopes------------ 5,100 | 0.8 
4 {Aubrey fine sandy loam, 5 to 8 percent slopes------ 11,220 | 1.8 
5 IAubrey-Birome complex, 3 to 12 percent slopes--------2------------9-------- 15,910 | 2.5 
6 IAubrey-Birome-Urban land complex, 3 to 12 percent slopes------------------ 620 | 0.1 
T lAubrey soils, 3 to 8 percent slopes, severely eroded----- 4,320 ! 0.7 
8 {Austin silty clay, 1 to 3 percent slopes------------- 12,610 | 2.0 
9 {Austin silty clay, 3 to 5 percent slopes----------------------4---------2------------ | 17,180 i 2.7 
10 IAustin-Urban land complex, 1 to 5 percent 810068 جج جہن میا سے سے سے سے سن سن‎ eu اس‎ i 1,490 i 0.2 
11 {Bastrop loam, 0 to 1 percent slopes-------------------------- i 2,210 4 0.4 
12 IBastrop loam, 1 to 3 percent slopes--- | 1,040 | 0.2 
13 iBolar clay loam, 1 to 5 percent slopes i 1,410 i 0.2 
14 IBolar clay loam, 5 to 8 percent slopes---------- | 830 | 0.1 
15 IBolar-Aledo complex, 3 to 12 percent slopes------------------ i 3,070 | 0.5 
16 ¡Bunyan and Whitesboro soils, frequently flooded | 17,810 ! 2.8 
17 {Callisburg fine sandy loam, 1 to 3 percent slopes---------------------------------- i 4,210 i 0.7 
18 iCallisburg fine sandy loam, 2 to 5 percent slopes, eroded-------------------------- i 9,770 1 1.6 
19 {Callisburg fine sandy loam, 5 to 8 percent slopes-------2-------------------------- i 4,780 | 0.8 
20 {Callisburg soils, 3 to 8 percent slopes, severely eroded--------------------------- i 3,460 | 0.5 
21 {Crockett loam, O to 1 percent slopes----------------------------------- | 8,300 i 0.7 
22 ‘Crockett loam, 1 to 3 percent slopes------------ | 20,000 ! 3.2 
23 iCrockett loam, 2 to 5 percent slopes, eroded | 25,410 ! ዛ,0 
24 ICrockett-Urban land complex, 0 to 3 percent slopes--------------------------------- i 950 i 0.2 
25 {Crosstell fine sandy loam, 1 to 3 percent slopes---------------------------- 2,650 I 0.4 
26 {Crosstell fine sandy loam, 2 to 5 percent slopes, eroded 17,550 | 2.8 
27 {Crosstell-Urban land complex, 1 to 5 percent slopes»=-=s=========mmmmmmmmmmmm=====—== 1,680 i 0.3 
28 ¡Eddy gravelly clay loam, 5 to 12 percent slopes 5,000 | 0.8 
29 {Elbon clay, occasionally flooded---------------- 11,730 | 1.9 
30 iElbon soils, frequently  ፻1.0008 door سے بد بد بد بد بی بد بد‎ 13,740 ! 2.2 
31 IFairlie-Urban land complex, 1 to 5 percent slopes--------- 2,080 i 0.3 
32 IFairlie and Houston Black clays, 0 to 1 percent slopes---- 4,850 | 0.8 
33 IFairlie and Houston Black clays, 1 to 3 percent slopes---- 67,120 | 10.7 
34 ۱03811 loamy fine sand, 1 to 5 percent slopes-------------- 8,650 | 1.4 
35 108511 loamy fine sand, 5 to 8 percent slopes-------------- 2,120 | 0.3 
36 IGasil-Urban land complex, 1 to 8 percent slopes----------- 1,470 | 0.2 
37 108531 soils, 2 to 5 percent slopes, eroded-------------4------------ 5,280 ! 0.8 
38 {Heaton loamy fine sand, 1 to 5 percent slopes----------------------- 1,020 | 0.2 
39 (Heiden clay, 1 to 3 percent slopes-------------------------4--------- 14,080 | 2.2 
40 IHeiden clay, 3 to 5 percent slopes---------------------2------------ 17,180 | 2.7 
41 ¡Howe silty clay loam, 5 to 8 percent slopes------- €————— Pad 8,260 | 1.3 
42 {Konsil loamy fine sand, 1 to 5 percent slopes----------------------- 1,510 i 0.2 
43 IKonsil fine sandy loam, 2 to 5 percent slopes----------------------- 9,390 i 1.5 
ዛዛ iKonsil fine sandy loam, 5 to 8 percent slopes----------------------- 3,380 ! 0.5 
45 ¡Konsil fine sandy 1088, 5 to 8 percent slopes, eroded--------------- 1,580 | 0.3 
46 {Lewisville silty clay, 1 to 3 percent slopes------------------------ 2,200 | 0.3 
47 ILewisville silty clay, 3 to 5 percent slopes- 4,170 | 0.7 
48 ILindy loam, 1 to 3 percent slopes----- sm 5,500 | 0.9 
49 ILindy-Urban land complex, 1 to 3 percent slopes- 100 | * 
50 {Mabank loam, O to 1 percent slopes-------------- 7,340 | 1.2 
51 iMabank loam, | to 3 percent slopes----------- 6,060 | 1.0 
52 iNormangee clay loam, 1 to 4 percent slopes--- 44,290 | 7.0 
53 INormangee clay loam, 4 to 8 percent slopes------------- 4,410 | 0.7 
54 INormangee-Urban land complex, 1 to 4 percent slopes--------------------------- 2,400 | 0.4 
55 {Normangee soils, 3 to 8 percent slopes, severely eroded 4,430 | 0.7 
56 ¡Okay fine sandy loam, O to 1 percent slopes------------ 1,410 I 0.2 
57 10161876۵0 very fine sandy loam-----------------«--------- 1,240 | 0.2 
58 IOklared-Kiomatia complex, occasionally flooded--------- 650 | 0.1 
59 | Pits----++---------- MMMM 1,400 | 0.2 
60 iPurves clay loam, 1 to 5 percent slopes--- 1,950 | 0.3 
61 IRedlake clay, occasionally flooded-------- 2,000 | 0.3 
62 ISanger clay, 1 to 3 percent slopes-------- 2,110 i 0.3 
63 (Sanger clay, 3 to 5 percent slopes-------- 1,260 | 0.2 
64 iSanger stony clay, 3 to 8 percent slopes-- 2,840 | 0.5 
65 {Speck Variant loam, 1 to 3 percent slopes- 1,020 | 0.2 
66 ¡Stephen silty clay, 1 to 3 percent slopes-------------- 2,890 | 0.4 
61 iStephen silty clay, 3 to 5 percent slopes- 1,780 | 0.3 
68 ¡Trinity clay, occasionally flooded-------- 5,500 | 0.9 
69 {Urban land---------------.----------2------ 1,700 i 0.3 
70 |Vertel clay, 1 to 3 percent 51.0ሀ98መመመመመጻዴ መ መመመመመሙመመመመው-መመመዴመመመመፌሩመመፌዴ-ሩ-ዴ-----=መ-=መ= መሙ i 2,700 i 0.4 


See footnote at end of table. 
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TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


1 
Map | Soil name Percent 

symbol | 

' ' 

| | 
71 lVertel clay, 3 to 5 percent ات‎ rm ' 3.2 
72 lVertel clay, 5 to 12 percent slopes---------------------- | 27 
3 lVertel clay, 5 to 8 percent slopes, severely eroded--------- i 0.5 
74 lVertel-Urban land complex, 8 to 12 percent slopes----------- | * 
75 {Whitesboro loam, occasionally flooded--------------.--------- | 0.2 
76 IWhitewright-Eddy-Howe complex, 1 to 5 percent slopes-------- | 1.2 
11 IWhitewright-Eddy-Howe complex, 5 to 12 percent slopes | 3.2 
78 IWhitewrignt-Gullied land complex---------------------------- | 0.9 
79 {Wilson silty clay loam, O to 1 percent slopes | 2.8 
80 ¡Wilson silty clay loam, 1 to 3 percent slopes | 3.4 
81 {Zilaboy soils, frequently flooded----------------- | 0,6 

| Water-----------------------------~-------------------------------------------- | 8.5 

! | 1 መመመመመመሙ 

| 보아 가 aan nn nnn nnn en rr | 629,760 | 100.0 

H | 


* Less than 0.1 percent. 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


1 
| 
| 


Soil name and 


Improved 
bermudagrass 


Peanuts 


Wheat 


Cotton lint 


map symbol 


1 Grain sorghum 
| 


ما 

t- 
T 

1 

4 

a 

o 

من | 
3 

= 

al a 

o 

A 

| m 

0 

| 

፥ 

| 

t 

1 

1 

1 

[ 

1 

1 

1 

D 

[ 

1 

1 

' 

1 

1 

1 

1 

1 

1 

' 

a 

د 


Crockett 


23------------------------ 


Crockett 


Y MEAN መመ መመመ 


Crockett 


A وو‎ መመመ 


61 


26-<ፌ-<-“መመመመመመመመመመመወ هموق‎ መመመ መ መመ 


Crosstell 


27------------22-222-2-2-2-2-- 
Crosstell 


28----------.--2------2------ 


Eddy 


po --- o E ㅠ … ㅠ == ㄷ ㄷㄷ 


Elbon 


30------------------------ 


Elbon 


31------------------------ 


Fairlie 


መመ 


ዮ- 
m 


32------------------------ 


Fairlie 


o 
m 


33------------------------ 


Fairlie 


1,200 


l'a 
لم‎ 


ሠመሠ===መ==ወወ መመ ወመመመ‏ ا ل3 


Gasil 


1,000 


ህነ 
= 


35------------------------ 


Gasil 


一 一 一 


6 FFF NU DU 


6081 


900 


37------------------------ 


Gasil 


1,200 


38------------------------ 


Heaton 


39--------------------~---- 


Heiden 


山口 =- 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 


i 
| 
| 
i 
i 
i 
! 
t 
1 
| 
| 
| 
| 
| 
t 
| 
| 
i 
1 
! 
! 
1 
1 
| 
| 
1 
l 
| 
! 
i 
i 
| 
! 
i 
i 
! 
| 
i 
i 
! 
| 
| 
| 
| 
1 
1 
1 
| 
| 
I 
| 
1 
| 
1 
) 
4 


Heiden 


un o un o 
. ۳ ㆍ ㆍ 
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' e e o 
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GRAYSON COUNTY, TEXAS 


TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Improved 
bermudagrass 


Peanuts 


Wheat 


Grain sorghum 


Cotton lint 


Soil name and 
map symbol 


un ኒነ eo o I e e e e 1 [e] e e o ما‎ e n e ux 0 e ux 
. . . ㆍ ㆍ . . t ㆍ ㆍ ㆍ ` ` . = . . . 
= ፦ t- ما‎ ' so 2 co ፦ 1 un co o o e مع‎ “o so e g a m 
' ' 1 I ٦ 1 t | 1 ፥ a o o 1 t 1 1 1 ፡ ١ 1 1 
1 1 ' ' ' ' 1 1 1 ' o o 1 a ' ' ' ' ' ' ' 
' ' ' 1 1 1 1 1 ' ' ' o oo ' a ' ' 5 ፥ ' 1 ' 
一 一 
Li un o un ፥ e uy a ፥ 1 ፥ = ١ 1 e گا‎ o o ' a گا‎ a 
4 m م‎ N t o A m 4 1 1 a 1 [| م إلى‎ m رم‎ ' m N Qu 
al 1 1 1 1 1 ' ' ' 
' o e ما‎ ፡ uy ın eo t ' 1 o ها‎ e un o a uy t o تا ضا‎ 
t co ፦ ہا 1 ما‎ = [ra] t Li 1 o o ^ N سنا‎ t- ኣርን ٤ ኒስ ما‎ = 
al ፥ ' ' ' ' ' 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


4 
Soil name and | | ! | | Improved 
map symbol | Cotton lint | Grain sorghum 1 Wheat | Peanuts | bermudagrass 
' 
| | 1 1 
| LB | Bu Bu T LE [ 1 MW 
i kas i = i E i m ! 
GB | 450 | 100 | 40 | መመ | 8.0 
Trinity | | | | i 
| | i | | 
69***#. | | i H 1 
Urban land | | i i | 
| | | ! | 
Osea | 300 | 30 i 20 | --- | 5.0 
Vertel | | | | | 
| i | | | 
1መመመመጨመመመመመመመመመዴመመዴመመ-ጠመመመሙ i === | 25 | 15 | --- | 4.0 
Vertel i | i | | 
| | | | | 
T2-2----------------------- | --- ! --- | --- | --- | 3.0 
Vertel | | | | | 
| | | | | 
7 3 መመ i --- i --- | --- | --- | --- 
Vertel | | | | | 
| | | | | 
— መመመመጩመ መመመ == | --- i === | --- | === | --- 
Vertel | ! 1 | | 
1 4 
T5------------------------ i 500 | 75 | 35 | 1,800 | 8.0 
Whitesboro ! | | | 
1 I 
Tr en n-ne ne ! --- i 30 | 20 | --- | --- 
Whitewright | 1 | | t 
I 1 | 
77-------~---~--------~--~- l --- ! --- | --- | --- | --- 
Whitewright | | | | | 
i | | | | 
B----------.-------------- | --- ! --- | --- | --- | --- 
Whitewright ! i | | | 
| | | | | 
T9------------------------ | 350 | 55 | 30 | --- | --- 
Wilson | | | | 
| | | | i 
80------------------------ | 300 | 85 | 25 | --- | --- 
Wilson | | | | | 
! | | | | 
81------------------------ | --- | --- | --- | --- | 7.0 
Zilaboy | | | | | 
| | | 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 
mule, five sheep, or five goats) for 30 days. 

** yields are for areas protected from flooding. 

### See description of the map unit for composition and behavior characteristics of the map unit. 


GRAYSON COUNTY, TEXAS 


TABLE 7.--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are exoluded. Absence of an 
entry indicates no acreage] 


+ 
1 
1 
t 


i — Major management concerns (Subclass 
Class | Total | 1 1 0 1 
! acreage Hn WR Fe | ar di 
i i e | (w i 5 H 8 
T T Acres | Acres | Acres T Acres 
| i i i i 
i | 1 i | 
3E EU የ ሽብ] "m 
i | | | | 
II ! 102,740! 90,759 | 11,981 i ==> | --- 
i | ) i ! 
III | 223,0621180,003 ! 38,460 | 4,599 | --- 
H 1 I 
IV | 130,58፲1130,587 | ---! ። | دوب‎ 
1 ፡ ' 
I 1 1 1 1 
۷ | 35,1091 === | 35,109 | === | --- 
VI || 73,2751 66,466 I --- | 6,809 | ==- 
1 ' ' 
1 1 1 1 1 
VII | 22,899] 3,300 1 === | 19,599 | === 
l 1 1 
| | ١ i 
| i ! i 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


Tota roduction 
Soil name and | | | 1 Characteristic vegetation I Compo- 
map symbol ! {Kind of year | Dry | isition 
1 4 


U ¡weight \ 
—— د‎ es eee 
| د ووا‎ | 


! | 
1መመመመመ=መፎመመመ=ጠመመመ።==፡ IShallow-------------------- ---lFavorable 3,000 {Little bluestem 
2,000 {Indiangrass---------- 


Aledo | ¡Normal 
lUnfavorable 1,800 ! 510460855 grama------- 
¡Big bluestem------ 
ISwitchgrass------- 
{Silver bluestem 
¡Hairy grama---------- 
¡Hairy dropseed------- 
¡Texas needlegras3------------- 


Range site 


I 
2,500 {Little bluestem--------------- 
1,800 |Sidecats grama------- 
1,200 iIndiangrass---------- 
{Big bluestem---------------.--- 
¡Silver bluestem----- 
¡Hairy grama----- 
IHairy dropseed--- 
¡Texas needlegrass------------- 
| 


25 ራ=-መመ---መመመመ === | Rocky Hills------------------- IFavorable 
Aledo ¡Normal 
iUnfavorable 


1 
1 
| 
1 
1 
1 
| 
1 
1 


I 

6,500 |Little bluestem--------------- 

5,000 |Big bluestem------------ 

3,800 |Indiangrass--- 
ISwitchgrass--------- 
{Florida paspalum 
{Virginia wildrye 
1810608158 grama---------------- 


1 
Gomme {Clay Loam---------------.----- IFavorable 
Altoga ¡Normal 
{Unfavorable 


| 
4,500 {Little bluestem------------.-- | 25 
3,500 1854160855. grama---------------- { 25 
2,000 {Post oak------------------- -== | 
¡Big bluestem-- 
IPurpletop----- 
| ፻ል83.6:ህ9ሺኸመመመመመመመመመመመመመመመመመመመመመመመ 
{Blackjack oak----------------- 


llw ITight Sandy Loam-------------- !Favorable 
Aubrey INormal 
¡Unfavorable 


4,500 {Little bluestem------ ا‎ 

3,500 | Indiangrass-~-------- Ge دمه‎ 

2,000 iPanicum---------------.-----.--- 
[Post oak-----------2---2-22----- 
ÓISwitchgrass----------------.-- 
iPurpletop--------------------- 
{Blackjack oak----------------- 
| 86086 ----<መመመመመዴመመመመመመሙው መመመ መመመ መ= 
| 


Aubregy------------ {Sandstone Hill---------------- |Favorable 
¡Normal 
{Unfavorable 


| 
| 
| 
i 


1 

Sandstone Hill---------------- ۱۲۵۷۴۶٣ 
¡Normal 
¡Unfavorable 


i 

i 

[ 

1 

i 

I 

| 

| 

| 

| 

| 

| 

t | 
4,500 {Little bluestem | 
3,500 |Indiangrass------ ' 
2,000 {Post oake-------------2-------- | 
16816፡.ከ8፻የ868--።መመመመመመመመመመመመመመመመመ | 
iPurpletop--------------------- | 
13681660 panicum---------------- | 
{Scribner panicum- -i 
| 

1 

1 

4 

| 

| 

| 

i 

| 

1 

| 

| 


Blackjack oak----------------- 
' 


1 

4,500 {Little bluestêm------------——- 

3,500 1541090858 grama------ 

2,000 |POst oak------------ 
I Big bluestem-------- 
iPurpletop--------- -- 
IPanicum------------- 
¡Blackjack CET መጠ መመመመመሙመመመመ መመመሙ 
| 


8 መመመ--------መመ-መመ= {Tight Sandy Loame------------- IFavorable 


Aubrey ¡Normal 
¡Unfavorable 


See footnote at end of table, 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


j | | Total production T T 
Soil name and | Range site | T | Characteristic vegetation | Compo- 
map symbol | ¡Kind of year | Dry | Isition 
| | ¡weight | 
| [ T acre] | Pet 
| | | | 
8, 9--------------- {Clay Loam------------.-.------ iFavorable | 6,500 [Little bluestem--------------- 35 
Austin | ¡Normal | 5,000 IIndiangrass--------------- 15 
| {Unfavorable | 3,000 {Big bluestem---- 15 
| | | {Sideoats grama-- 5 
| | | | Switchgrass----- 5 
| ) | {Silver bluestem------.---- 5 
| i | ¡Texas needlegrass------------- | 5 
1 1 i | 1 
11, 1a2------------- {Sandy Loam----------.---------- {Favorable | 5,000 ¡Little bluestem--------------- | 50 
Bastrop i ! Normal I 4,000 |Indiangrass- 10 
| {Unfavorable | 2,000 iSwitchgrass--------------- 5 
| | | IPurpletop----------------- 5 
| ! | ISideoats grama---------------- | 5 
1 H | 
1 I 1 1 
13, 19 መ===> — ¡Clay Loam=~---~---------~--~----- IFavorable | 6,000 {Little bluestem--------------- 
Bolar | INormal | 5,000 !Indiangrass------------------- 
| {Unfavorable | 3,000 !Big bluestem-----------.------ 
| | | 1816060868 grama---------------- 
| | | ¡Silver bluestem--- 
i | ١ {Tall dropseed------ 
i | | ITexas needlegrass 
| | | ¡Canada wildrye--------- ------- | 
| | | | 
15#: | | | | 
Bolar------------- ¡Clay Loam--------------------- iFavorable | 6,000 ¡Little bluestem--------------- 
| {Normal | 5,000 |Indiangrass-------~----------~- 
| ¡Unfavorable ¦ 3,000 1518 bluestem------- 
| i | ۱510602855 grama----- 
) | i {Silver bluestem---- 
i i i iTall dropseed------ 
| | I ITexas needlegrass-- 
| i i Canada wildrye---------------- 
| | i | 
Aledo------------- IShallouy-------------------.---- {Favorable | 3,000 {Little bluestem--------------- 
| ¡Normal | 2,000 lIndiangrass------------------- 15 
| ¡Unfavorable | 1,800 [510608355 grama---------------- 10 
| | | {Big bluestem------------------ 10 
| | | ISwitchgrass------------------- 5 
| | | {Silver bluestem--------------- 5 
| | | [Hairy ጸየ6በዉመመመመመመመመመመመመመመመመመመመ | 5 
| | ۱ IHairy dropseed---------------- 5 
i | i ¡Texas needlegrass------------- 5 
| ' 
16%: | | | 
Bunyan---------.--- 1Loamy Bottomlande.----------.-- IFavorable | 6,500 iIndiangrâSS------------------- 
! {Normal | 5,000 lSwitehgrass------------------- 
i ‘Unfavorable | 3,500 [Big bluestem------------------ 
| | | {Little bluestem--------------- 
4 | i {Tall dropseed------ 5 
| | ! ¡Texas needlegrass-- 5 
i | i 1510466083658 grama-------- 5 
| | | IVine-mesquite ----------------- 5 
| ፡ 
1 1 4 
Whitesboro-------- iLoamy Bottomland------------.- IFavorable | 9,000 Virginia wildrye-------------- 15 
i {Normal | 8,000 |Beaked panicum-------- 15 
l ‘Unfavorable | 6,500 !Switchgrass----------- 5 
! ! I !Indiangrass----------- 5 
i i | {Little bluestem------- 5 
i i i {White tridens--------- 5 
| i | iPanicum-----------.--- 5 
I 1 I ¡Eastern gamagrass----- 5 
I i i 
17, 18, 19, 20*----iSandy Loam---------------.--- -{Favorable | 6,000 {Little bluestem--------------- 45 
Callisburg | {Normal | 4,500 |Indiangrass---~---------------~ 10 
| IUnfavorable | 3,500 ISwitchgrass------------------- 10 
i ! | 15200 lovegrass---------------- 5 
| ! i 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and 
map symbol 


91.1024 2g oe 
| 


Crockett 


Crosstell 


32*, 33*: 
Fairlie----------- 


Houston Black----- 


See footnote at 


Range site 


IClaypan Prairie--------------- ۱۲۵۷۰۸۳۵ 
{Normal 
{Unfavorable 


1 

| 

| | 
| | 
| | 
H 1 
| | 
| | 
| | 
' 


! 

{Favorable 
{Normal 
{Unfavorable 


1 
{Tight Sandy Loam-----------.-- 


Chalky Ridge---------------.-- 
Normal 
{Unfavorable 


| 
| 
i 
| 


1 
IClayey Bottomland--------.----- {Favorable 
{Normal 
Unfavorable 


| 
| 
i 
| 
| 
| 
| 


1 

IBlackland--------------------- |Favorable 
INormal 
{Unfavorable 


1 
1Blackland-------.-------.--.-.--- {Favorable 
{Normal 
{Unfavorable 


{Favorable 
{Normal 
{Unfavorable 


{Sandy Loam-mm 
| 
4 
I 
| 


| 
i Sandy Loam-----------..------- {Favorable 
¡Normal 
¡Unfavorable 


end of table, 


roduc 


on 


4,500 
3,500 
2,000 


8,500 
3,500 
2,000 


6,000 
5,000 
3,500 


7,000 
6,000 
3,500 


7,000 
6,000 
3,500 


5,500 
4,500 
3,500 


5,500 
4,500 
3,500 


! |Compo= 

i Isition 
1 

I 

4 


{Little bluestem-----------.--- | 
| ፲. 001.8. 068ዮ888መመመመመመመመመመመመመመመመመመመ | 10 
¡Virginia wildrye-------------- | 10 
{Florida paspalum-----------.-- ! 10 
¡Texas needlegrass------------- | 5 
ISilver bluestem 5 
iPaspalum-------------...------ 5 
¡Big bluestem------.-----.---.-- 5 


| 

| 

{Little bluestem 
{Sideoats grama--------- 

1818 bluestem----------- 
tindiangrass--- 
12811 dropseed----------------- 
IPurpletop-----------.--2.-.2---- 
¡Silver bluestem 


{Little bluestem--------.---..- 
IIndiangrass--------------.-.--.-- 
1818 bluestem---- 
131060315585 grama-------------.-- | 
¡Texas needlegrass------------- | 5 
{Silver bluestem 
¡Hairy grama------------------ =! 5 


11781018 wildrye------------.- | 
IBeaked panicum-- 
|Panicum-------- 
ISwiteheane-----------------.-- ! 
IPurpletop---------- | 
¡Little bluestem 
IMississippi dropseed---------- | 
IFlorida paspalum-------------- 


¡Little bluestem-------..------ 
¡Eastern gamagrass 
ÓIndiangrass---------.-- 
iSwitehgrass----------- 
1549680855. grama-------- 

[Meadow dropseed--------------. 
4 


I 

ILittle bluestem-----------...- 
{Indiangrass 
۱۹۷1 5 
ISideoats grama---------------- 
iU ——— ። 


ILittle bluestem 45 
iIndiangrass---- 10 
| Beaked panicum--- 10 
{Virginia wildrye 5 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


1 1 
Soil name and | Range site 07 TTT — Characteristic vegetation | Compo- 
map symbol 1 IKind of year | Dry | tsition 
i 1 lweight | ! 
T | TLb/acre| ፐ Pot 
| | i | سو‎ 
38----------------- I Sandy» -T----2------- IFavorable | 4,500 |Little bluestem------- | 25 
Heaton | iNormal | 3,500 |Big bluestem---------- | 10 
| ¡Unfavorable | 2,000 |Indiangrass--------~--- 1 10 
| | | IPost oak----- -መመመመመመመሙ | 8 
| | | IBlackjack oak--------- E 
i | | {Sand lovegrass-------- | 5 
| i | )Purpletop------------- | 5 
i | | {Tall dropseed--------- | 5 
i ) i ISilver bluestem------- ' 5 
| | ' ISeribner panicum---------.----- 5 
| | 1 7 | 
39, 40------------- ÓBlackland-----------------..-- {Favorable | 7,000 {Little bluestem 
Heiden i ¡Normal 1 6,000 ¡Big bluestem-- 
| iUnfavorable i 3,500 jIndiangrass 
| ! ! ! ! 
دا‎ ¡Clay L0âm« سمه سمه مه سم د م م مد ده دده‎ {Favorable | 6,500 {Little bluestem--------------- | 35 
Howe i ¿Normal | 5,000 [Indiangrass | 15 
i {Unfavorable | 3,000 ¡Big bluestem----------------.-- | 15 
i | i ISideoats grama---------------- | 5 
! i i {Switohgragg- cm |! 5 
! i | {Silver bluestem-----------.---- | 5 
! ! 1 ¡Texas needlegrass-------- ووو‎ 5 
1 1 H 1 1 
42, 43, 44, ባ5====>- Sandy Loam------.-----.-------- iFavorable 1 5,500 {Little bluestem--------------- | 45 
Konsil i INormal | 4,500 !Indiangrass------------------- | 0 
i {Unfavorable | 3,500 ¡Big bluestem--- | 10 
| i | {Post oak------- | 10 
! | | IPurpletop--------------------- | 5 
i i | {Sand lovegrass---------------- | 5 
| | i {Blackjack oake---------------- | 5 
| | | | | 
46, 4የመመመመመመመመመመመመመ {Clay Loam----------.--.-------- {Favorable | 6,500 {Little bluestem----------- =) 0 
Lewisville i ¡Normal | 5,500 l!Indiangrass--------------- wenn} 15 
| {Unfavorable | 3,500 ¡Big bluestem--------- mm! 5 
| | i iSwitchgrass------------------- | 10 
| | | {Texas needlegrass-------- 5 
| | | [Virginia wildrye--------- 5 
i ! i ¡Torrey silver bluestem--- 5 
| ! i {Meadow dropseed---------- 5 
| | | IBuffalograss------------- 5 
| 1 i |Sideoats grama---------------- 5 
| | | i 
ህ8-----መመመመመመመመመመመሙ IDeep Rediand------ (Favorable | 6,000 ¡Big bluestem------------------ 20 
Lindy | {Normal I 5,000 }Indiangrass--- 20 
| IUnfavorable ¦ 4,000 jLittle bluestem---------- 15 
| | | ISideoats grama----------- 5 
| i ! {Tall dropseed------------ 5 
' ! | Silver bluestem---------- 5 
i i i {Plains lovegrass------ 5 
| i i {Texas needlegrass----- 5 
! | ! Canada wildrye-------------- ==] 5 
0 I 1 i 
50, 51-------- -2----(iClaypan Prairie---------.------ Favorable | 5,500 {Little bluestem--------------- 35 
Mabank i ¡Normal 1 4,500 |Big bluestem------------- 15 
i {Unfavorable | 3,000 l!Indiangrass------------ -- 15 
i | i iSwitechgrass-------------- 10 
i i | {Virginia wildrye--------- 5 
| ! | íTexas needlegrass-------- 5 
| i | {Torrey silver bluestem--- 5 
i i i {Meadow dropseed--------------- | 5 
i i | | i 
52, 53---------- ---iClaypan Prairie--------- -----|Favorable | 5,500 {Little bluestem-------------- -i 45 
Normangee | {Normal | 4,000 lIndiangrass-------------- ==] 15 
! {Unfavorable | 3,000 ¡Big bluestem--- ===| 10 
! ' | \Switehgrass---~---------- ===] 0 
! | | IFlorida paspalum-------- --} 5 
E 
I I ) 
| | | 


ISideoats grama---------------- | 5 
i ' 
y 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Tota 1 
Characteristic vegetation | Compo- 


| Total production " 
! 


1 
Soil name and | Range site | i 
map symbol | {Kind of year | Dry | Isition 
| | ¡weight | | 
| | ۲1 ገ Pet. 
| | i ! | 
| ! i ! | 
551 -“።----==መመሙ=መ-መመመ IClaypan Prairie--------------- {Favorable 15,500 {Little bluestem-----------.--- ! 50 
Normangee f | Normal I 4,000 lIndiangrass-----------------..- ! 15 
| lUnfavorable | 3,000 ! 818 bluestem-------------...--- ! 10 
| ) ! iSwitchgrass-~-------~~~------- ! 10 
1 i i {Florida paspalum-------------- pos 
| ! ! 2395 grama---------------- ' 5 
1 1 1 | 
56-------2-2-----2---- [Sandy Loam-------------------- Favorable I 7,000 |Big bluestem------------------ | 35 
Okay i INormal | 5,500 IIndiangrass----------------..- | 15 
| lUnfavorable | 4,500 {Little bluestêm--------------— | 10 
| | | 3۷۷1 618۳8۵3 8 ٭‎ መመመመመመመመመመመመወመመመመመሙ | 10 
| | | {Scribner panicum-------------- | 5 
| | | iCatclaw sensitivebrier-------- | 5 
| 
/ t t 
5T----------------- iLoamy Bottomland-------------- iFavorable | 6,500 ¡Big bluestem-------------.---- 25 
Oklared | ¡Normal 1 5,000 ¡Little bluestem 15 
i {Unfavorable | 4,000 '!Switchgrass------------- 10 
| | | !Beaked panicum---------- 5 5 
| | | |86086-መመመመመመመመመመመመመመመመመመመመመመመመ 5 
' 1 ' 
$ + 1 
58*: | 1 | | 
Oklared----------- ¡Loamy Bottomland-------------- IFavorable | 6,500 |Big bluestem------------------ | 25 
i iNormal | 5,000 ¡Little bluestem------------.-- ! 15 
| {Unfavorable | 4,000 iSwitchgrass------------------- | 10 
Å | | Beaked panicum---------------- | 5 
| | | 1Sedge------------------------- 5 
1 4 1 t 
Kiomatia---------- ¡Sandy Bottomland-------------- IFavorable | 5,000 ۱863160 panicum---------------- | 0 
| iNormal | 4,000 {Giant cane-------------------- ! 20 
i {Unfavorable | 2,500 iSedge----------- | 10 
! | | {Virginia wildrye- 10 
| i | IPurpletop--------------------- 10 
! i | ¡Longleaf uniola 5 
i ! | | 
60----------------- iShallow----------------------- iFavorable | 3,000 {Little bluestem 
Purves | INormal | 2,500 |Indiangrass-------- 
| {Unfavorable | 1,800 ¡Big bluestem------- 
! | | 1540608068. grama---------.------ 
| | | ISuitchgrass------------------- 
| | ! Hairy grama-----------.---.---- 
| i | lTexas needlegrass--- 
| ! i {Silver bluestem--------------- 
1 ' 
1 4 1 
ہر شر شش شاو‎ IClayey Bottomland------------- {Favorable | 6,500 [Giant cane-------------------- 
Redlake 1 (Normal | 5,000 [Canada wildrye------ 
i Unfavorable | 3,500 |Sedge-------~-~-..-- 
| | | |Switchgrass--------- 
| | | | Indiangrass--------- 
) | i {Broadleaf 828 
| ) ! {Eastern gamagrass------------- 
' , 1 4 
4 1 I 1 
62, 63, 684--------- I Blackland--------------------- {Favorable | 6,000 ILittle bluestem--------------- 
Sanger i {Normal | 5,000 {Big bluestem------------------ 
i {Unfavorable | 3,000 |Sideoats grama---------------- 
! ! | {Texas needlegrass-----------.- 
i 1 ! IMeadow dropseed--------------- 
1 | i |89፻፻ያ8198የ888-------ጨ ጨጨ መጨመፍ 
! | ! ¡Silver bluestem--------------- 
1 11 
I 1 I I 
65----=<መ<መመ<መመ-መመመመመመመመመ | 8601. 8በሰመመመመመመመመመዴመመረመመመመመመጠመመመመ {Favorable | 5,000 {Little bluestem 
Speck Variant ! ¡Normal | 4,000 |IndiangraSS--------- 
i ¡Unfavorable | 2,500 ISideoats grama---------------- 
i I i Big: bluestem-------------.-..-- 
| ! | {Silver ከ1. ህ 65 0ዊ፥መመመመመመመመመመመመመመመ 
i i ! ISuitchgrass------------------- 
i i | ¡Blue grama-------------------- 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T | Total production [ 
Characteristic vegetation [ Compo- 


4 1 
Soil name and ! Range site | T ! 
map symbol i 16100 of year | Dry | isition 
| i {weight | ] 
' i 15678۱ i Pct 
i ! | | W 
! ! | | | 
66, 67------------- {Chalky Ridge------------------ IFavorable | 4,500 |Little bluestem--------------- 30 
Stephen ! Normal | 3,500 !Indiangrass------------------- 15 
| {Unfavorable | 2,000 | 518 bluestem------------------ 10 
| i | ISideoats grama---------------- 10 
| | | {Texas needlegrass 5 
! | | {Silver bluestem----- 5 
i i ١ [Hairy grama------------------- 5 
| | i | 
| i | | 
68--~-------------- iClayey Bottomland------------- {Favorable | 6,500 Virginia wildrye-------------- 15 
Trinity | ¡Normal | 5,000 iSedge--------------- 15 
| {Unfavorable | 3,500 |Eastern gamagrass--- i 10 
i | } ISuitchgrass------------------- 10 
i | ! iIndiangrass-======== 10 
| | i {Giant cane---------- 5 
| | | {Beaked panicum------ 5 
| | | ÓPanicum----------------------- 5 
i | ! i | 
70, 71, 72, T3----- iEroded Blackland-------------- {Favorable | 5,000 {Little bluestem | 40 
Vertel i i Normal | 4,000 ! 818 bluestem-------- | 15 
| fUnfavorable | 3,000 !Indiangrass------------------- | 10 
i | | !Switchgrass-------------------| 10 
| 1 ! Virginia wildrye-------------- | 5 
| i | 1Vine-mesquite--------~---~-~---- | 5 
! ! ! {Texas needlegrass------------- 5 
4 4 
1 1 t 1 1 
T5----------------- iLoamy Bottomland-------------- {Favorable | 9,000 {Virginia wildrye-------------- 1 15 
Whitesboro | {Normal | 8,000 |Beaked panicum---------------- | 15 
| {Unfavorable | 6,500 ISwitchgrass--"" | 5 
| | ! !Indiangrass------------------- | 5 
1 i i {Little bluestem- 5 
! ) ! IWhite tridens--- 5 
| i | IPanicum--------------.--------- 5 
| | { {Eastern gamagrass------------- | 5 
i | | i 
76%, TT*: | 1 | | ١ 
Whitewright------- {Chalky Ridge------------------ {Favorable | 4,500 {Little bluestem | 
! {Normal | 3,500 |Indiangrass------ 
| {Unfavorable | 2,000 ¡Big bluestem---------4--------- 
| | | ۱۹1060353 grama---------------- | 10 
i | | {Texas needlegrass------------- | 5 
i | | |Silver bluestem------------ weet 5 
1 i ! ۱1811 dropseed----------------- ! 5 
' | | ) i 
Eddy-------------- IChalky Ridge------------------ {Favorable | 4,500 !Little bluestem--------------- | 30 
| ¡Normal | 3,500 |IndiangraSS------ | 15 
1 !Unfavorable | 2,000 {Big bluestem | 10 
i i I ISideoats grama---------------- | 10 
| i {Texas needlegrass =} 5 
| | | {Silver bluestem---------4----- | 5 
! ! i id Erama«--------2---------- 1 5 
1 1 t 
Howe-------------- (Clay Loam----------------»2---- {Favorable ! 6,500 {Little bluestem--------------- 35 
| | Normal 1 5,000 |Indiangrass 15 
| ‘Unfavorable | 3,000 Big bluestem------------------ 15 
| | i ۱81020858 grama---------.------- 5 
i i l ISwitchgrass------ 5 
| | | {Silver bluestem-- 5 
| | | ITexas needlegrass 5 
| ! ! ! 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


1... A ሇት ን otal production | [ 
5043 name and | Range site t | Characteristic vegetation | Compo- 
map symbol | IKind of year | Dry | isition 
] | {weight | ' 
1 i TLb/acrel H Pot 
i | |... | ! 
78%; | ! | ! ! 
Whitewright------- IChalky Ridge------------------ iFavorable | 4,500 [Little bluestem------------..- | 30 
i {Normal | 3,500 l!Indiangrass---------------.--- | 15 
| |ሀበያጸህዕየ8516 | 2,000 {Big bluestem-------------.---- ! 10 
i ! ! 15160608168 grama---------------. | 10 
| | ! {Texas needlegrass------------- | 5 
| I i {Silver bluestem----a--------.- 
| | | 1፲811 dropseed 
i | | 
Gullied land. 1 | I ! 
! ! ! | 
T9, 80------------- IClaypan Prairie--------------- {Favorable ¦ 6,000 {Little bluestem 
Wilson | {Normal | 4,500 |Indiangrass------- 
| {Unfavorable | 3,000 |Big bluestêm------ 
| | | |Virginia wildrye-- 
| | | |Vine-mesquite----- 
| | | ¡Florida paspalum-------------- 
| | | 1540680858. grama---------------- 
| | | {Texas needlegrass------------- 
! | i ¡Silver bluestem--------------. 
1 | i 
g1*---------------- ¡Clayey Bottomland------------- ¡Favorable | 6,000 {Virginia wildrye-------------- 
Zilaboy | INormal | 5,500 lSedge---------------- 
| ¡Unfavorable | 2,500 iBeaked panicum------- 
| | i {Eastern gamagrass---- 
! | | {Canada ዘ11.0የሃወመመመመመመመመመመመመመመመመ 
| | | {Switchgrass-~---------~---~---- 
| | | !Indiangrasss-----------.------- 
| | | !Vine-mesquite----------------- 
| | | 1Panicum----------------------- 
| | | ¡Buffalograss کر بات‎ aos 
| 


| 
8 + 9,9,22 ——— ———— ——— ——— 38 31:8 9 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and Picnic areas Playgrounds Paths and trails 


1 

| Camp areas 
map symbol | 

1 

| 


1 
q2-------------------- iSevere: Moderate: Severe: Moderate: 
Aledo | depth to rock. small stones. depth to rock, small stones. 
i small stones. 
l 
28 تا‎ mme |Severe: Severe: Severe: Severe: 
Aledo | slope, slope. slope, slope. 
| depth to rock. depth to rock, 
| small stones. 
1 
1 
Gsm. | Moderate: Moderate: Severe: Moderate: 
Altoga | too clayey. too clayey. slope. too clayey. 
7 
1 
ከ------መመመመመመመሙመ- -2---|Slight---------------|Slight--------- -2-----|Severe: Slight. 
Aubrey | slope. 
| 
5%: | 
Aubrey---------- | oderate: Severe: Moderate: 
| small stones. 8 slope, large stones. 
i large stones. 
| 
| 
Birome---------------|Moderate: Moderate: Severe: Moderate: 
large stones. large stones. slope, large stones. 


large stones. 


| 
] 
1 
| 
6%: | 
Aubrey------- wo------| Moderate: Moderate: Severe: Moderate: 
| small stones. small stones. slope, large stones. 
| large stones. 
| 
Birome--------------- iModerate: Moderate: Severe: Moderate: 
large stones. large stones. slope, large stones. 


0 
1 
1 
1 
t 
4 
| 
1 
: 
1 
i 
1 
1 
1 
1 
+ 
' 
1 
I 
i 
| 
i 
i 
: 
1 
| 
1 
| 
1 
: 
| 
| 
| 
| 
| 
| 
mall stones. ) 
| 
[ 
1 
1 
7 
| 
i 
| 
1 
1 
+ 
1 
| 
| 
I 
' 
I 
t 
1 
| 
| large stones. 
i 
1 
1 
| 


1 
1 
1 
1 
1 
| 
| 
1 
| 
| 
1 
1 
I 
1 
1 
1 
I 
' 
1 
1 
i 
7 
1 
1 
0 
' 
l 
1 
I 
| 
1 
' 
l 
n 
1 
1 
I 
i 
| 
Moderate: IM 

| 
, 
1 
| 
] 
1 
| 
1 
1 
1 
1 
| 
1 
| 
| 
i 
| 
1 
1 
1 
1 
፡ 
i 
H 
| 
Urban land. | 
| 
1 


Urban land. 
4 


7#--------------~------|Slight--------------- IS1ight--------------- IModerate: Slight. 
Aubrey i i slope, 
i | depth to rock. 
! i 
8, Qmunmummemmm... Moderate: iModerate: iSevere: Moderate: 
Austin too clayey. | too clayey. | too clayey. too clayey. 
1 | 
10*፤ ! ' 
Austin------------- --|Moderate: IModerate: ISevere: Moderate: 
too clayey. | too clayey. | too clayey. too clayey. 
1 4 
1 I 
i | 
| i 
11--2--2-.-2------2.----- --iSlight--------------- !ISlight--------------- 1Slight---------------|Slight. 
Bastrop i | 
' 
1 1 
12-------- -2--22.--------|Slight--------------- 1ISlight--------------- IModerate: Slight. 
Bastrop I | slope. 
1 1 
4 1 
13------------ ==-===== IModerate: iModerate: ¡Moderate: Moderate: 
Bolar | too clayey. | too clayey. | too clayey. too clayey. 
i i ' 
14. ሖጮ“ጮሙመመመመ- ኬንን IModerate: Moderate: iSevere: Moderate: 
Bolar 1 too clayey. | too clayey. | slope. too clayey. 
^ 1 1 
1 1 I 
15%; i i | 
Bolar--------- --2-----|Moderate: Moderate: ISevere: Moderate: 
| large stones. I large stones. | large stones. large stones. 
| | | 


See footnote at end of table. 
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Soil name and 
map symbol 


15*: 
Aledo---------------- 


16%; 
Bunyan------- ms. 


Whitesboro----------- 


17, 


Callisburg 


人 
Crockett 


248#: 
Crockett------------- 
Urban land, 


25, 
Crosstell 


27%: 
Crosstell------------ 


Urban land, 


28--------2-2----2--.----- 


Eddy 


31*: 
Fairlie-------------- 


Urban land. 


32*, 33*: 
Fairlie-------------- 


Houston Black-------- 


See footnote at 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


i Severe! 
depth to rock. 


7 
| 
1 
i 
| 
| 
| 


iSevere: 
| floods. 
| 

I 

۱۹۷٢ 
| floods. 
| 

I 

0 


1 
90ص 
| 


i 
18116812 0፥መመመመመመመመመመመመመመሙመ 
: 
| 


ISlight--------------- 
1 

| 

ISevere: 

| peres slowly. 


| 

| 

ISevere: 
| percs slowly. 
' 
1 
' 
I 
' 


1 
ISevere: 
i peres slowly. 
| 

| 


ISevere: 
peres slowly. 


| 
1 
i 
| 


ISevere: 

| small stones, 
i depth to rock. 
| 


|Severe: 

! floods, 

| too clayey. 
1 

| 

1 


ISevere: 
| too clayey, 
peres slowly. 


1 
i 
' 
1 
4 
i 
' 
i 


۱۹۷ ٥۰: 

| too clayey, 

| peres slowly. 
' 

1 

ISevere: 

| peres slowly, 
| too clayey. 

' 

1 

iModerate: 

| too sandy. 


end of table. 


Moderate: 
small stones. 


Moderate: 


o 
floods. 


Moderate: 
floods, 
wetness. 


ISlight--------------- 


Slights-------------- 


Slight----2------ መፍ 


Severe: 
small stones. 


floods, 
too clayey. 


Severe: 
too clayey. 


vere: 
oo clayey. 


eto 


vere; 
oo clayey. 


cf o 


derate: 
oo sandy. 


cto 


| 
1 
' 
1 
' 
1 
| 
4 
' 
1 
1 
t 
1 
I 
1 
1 
' 
1 
! 
| 
0 
I 
4 
4 
1 
i 
1 
1 
' 
V 
^ 
1 
1 
1 
| 
1 
1 
V 
1 
' 
4 
| 
ISevere: 
| 
| 
4 
i 
4 
1 
I 
' 
t 
' 
i 
0 
I 
1 
i 
' 
1 
| 
LI 
1 
' 
l 
M 
4 
{ 
1 
| 
! 
V 
4 
' 
I 
1 
I 


Severe: 

slope, 

depth to rock, 
small stones. 


¡Moderate: 
| slope. 

1 

1 

iSevere: 
| slope. 

y 

i 
iModerate: 
Slope. 


e ፡ 
peres slowly. 


Severe: 


i 
| 
1 
I 
1 
1 
1 
1 
1 
| 
' 
| 
| peres slowly. 
| 
1 
I 
1 
| 
| 


iSevere: 
peres slowly. 


' 
| 
' 
1 
' 
| 
' 


Severe: 
peres slowly. 


Severe: 

depth to rock, 
slope, 

small stones. 


Severe: 
floods, 
too clayey. 


Severe: 
too clayey, 
peres slowly. 


Severe: 
too clayey, 
peres slowly. 
Severe: 
percs slowly, 
too clayey. 


Moderate: 
too sandy, 


መመመ መመመ 
Playgrounds 


SOIL SURVEY 


Paths and trails 


1 
1 
i 
I 
i 


— 


Moderate: 
small stones. 


Moderate: 
floods. 


Moderate: 
floods. 

Slight. 

Slight. 


Slight. 


Slight. 


Slight. 


slignt. 


Slight. 


Severe: 
small stones. 


Severe: 
floods, 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Severe: 
too clayey. 


Moderate: 
too sandy. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


4 

Soil name and i Camp areas 
map symbol | 
4 


Picnic areas 


Playgrounds 


1 1 
| i 
i 1 
| ! 
| | 
1 
35----------4--------- iModerate: iModerate: ISevere: Moderate 
Gasil | too sandy. | too sandy. ! slope. | too sandy. 
| ! i | 
36*: | | | i 
Gasil---------------- iModerate: iModerate: iModerate: iModerate: 
1 too sandy. | too sandy. I too sandy. | too sandy. 
| ! I i 
Urban land. ! ! | i 
M L| 1 4 
4 t 1 I 
37*&-------------2--2---- IModerate: (Moderate: (Moderate: iModerate: 
Gasil | too sandy. | too sandy. | too sandy. 1 too sandy. 
4 ' ' ' 
1 1 1 2 
38-------------------- (Moderate: (Moderate: |Severe: {Moderate: 
Heaton | too sandy. | too sandy. | soil blowing, 1 too sandy. 
i | ! too sandy. | 
| i | | 
39, 40---------------- ۹ ٣ ISevere: Severe: Severe: 
Heiden | too clayey, | too clayey. | too clayey, ነ too clayey. 
| peres slowly. | | peres slowly. ii 
' ' ' 1 
| l 1 1 
ህ1--=መመመመ-መሙ-መመመመመመመመሙመ ISlight---------------|Slight---------- | Severe: ISlight. 
Howe | | | slope. | 
! i | I 
HD mme IModerate: Moderate: Moderate: IModerate: 
Konsil | too sandy. | too sandy. | too sandy. | too sandy. 
| 1 ' 7 
1 1 1 1 
432------------------- {Slight--------------- ISlight---------------|Moderate: Slight. 
Konsil | | | slope. | 
1 7 | | 
0 1 1 1 
44, l5----------------|Slight--------------- ISlight---------- ISevere: ISlight. 
Konsil | | | slope. | 
| 1 1 1 
1 t I 1 
46, HT Moderate; Moderate; IModerate: IModerate: 
Lewisville | too clayey. | too clayey. | too clayey, | too clayey. 
i 1 | slope. ; 
| | | | 
፡1መመመመመመሙመመመመመመመመ መመመ IModerate: 1511.ሺከ፥መመመመመመመመመመመመመ=>| Moderate: ISlight 
Lindy | percs slowly. i ! depth to rock, i 
4 4 ' ' 
age | | | | 
Lindy---------------- | Moderate: 1ISlight--------------- IModerate: {Slight 
| peres slowly. I I depth to rock. | 
| i i 1 
Urban land. i i i i 
i | i | 
50, 5.1መመመመመመመመመመመመመመመ | Severe: IModerate: {Severe: IModerate: 
Mabank | wetness. | wetness. | percs slowly, | wetness. 
1 i | wetness. i 
| | | ) 
52, 53--------- -------|Severe: | Moderate: ۹ ۹۰: iModerate: 
Normangee | percs slowly. | too clayey. | peres slowly. | too clayey. 
M ' 4 1 
1 | 1 t 
54*: i i i i 
Normangee------------ ¡Severe: I Moderate: ISevere: IModerate: 
| peres slowly. | too clayey. | peres slowly. 1 too clayey. 
1 1 1 LI 
1 1 i i 
Urban land. | | | i 
| | i 1 
55*------ --=--መመመመመመመመ Severe: Moderate: ISevere: IModerate: 
Normangee | peres slowly. | too clayey. | peres slowly. | too clayey. 
| i | i 
56--------------- -----lSlight----------- ----|Slight---------- !Slight--------------- islight. 
Okay ! | I | 
| i | i 
57-------------------- !Slight----------- ----!Slight---------- \Slight---------- -----|Slight. 
Oklared | | | | 


See footnote at end ወያ table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


small stones. depth to rock, small stones. 


small stones. 


| small stones, 
i depth to rock, 
| 


1 4 1 
Soil name and | Camp areas | Picnic areas | Playgrounds i Paths and trails 
map symbol ! ) | | 
i i | 1 
I I 1 | 
i | | i 
58%; | ! | | 
Oklared--------------|Severe: | Moderate: ¡Moderate: ISlight. 
| floods, | floods. | floods, i 
| i | | 
Kiomatia------------- ¡Severe: 1 S1ight-------------- - Moderate: ISlight. 
| floods. i | floods. | 
M 4 
591. | | 
Pits | | | i 
| | i i 
$0-------------2------- ISevere: ISevere: iSevere: iSevere: 
Purves | too clayey. | too clayey. | depth to rock, | too clayey. 
| | | too clayey. | 
| | | | 
61-------------------- ISevere: |Severe: ¡Severe: i Severe: 
Redlake | floods, | too clayey. | peres slowly, | too clayey. 
i lowl H | 3 å | 
| too olayey. ` دور ونو‎ | 
| | | 
62, 63---------------- ISevere: ISevere: ISevere: |Severe: 
Sanger | too clayey, | too clayey. | too clayey, | too clayey. 
| peres slowly. | | peres slowly, | 
| | | 
1 I 1 
64-ዴ-=-----“መመመመመመጨመመመሙመመሙመሙ iSevere: ISevere: iSevere: ISevere: 
Sanger | too clayey, | too ۰ء‎ | too clayey, | too clayey. 
| peres slowly. | | peres slowly, | 
| | | large stones. | 
' ' ' ፥ 
4 1 I 1 
65--------.-.-2-2-.---2-----|Slight--------------- iSlight--------------- Severe: (Slight. 
Speck Variant | ! i depth to rock. | 
i | | | 
66, 6/78መመመመመመመመመመመመመመመመ Moderate: (Moderate: ISevere: IModerate: 
Stephen | too clayey. | too clayey. ) too clayey, ! too clayey. 
y 
! | | depth to rock. | 
| ) | i 
68-------------------- ISevere: iSevere: iSevere: iSevere: 
Trinity | wetness, | too clayey. | wetness, | too clayey. 
| floods i | too clayey. i 
| peres slowly. i ! | 
| | i ) 
69*, | | | | 
Urban land | l | i 
| ) i | 
70 Tl1-=-======s=s=== ---|Severe: ISevere: ¡Severe: ¡Severe: 
Vertel | too clayey. | too clayey. ! too clayey. | too clayey. 
1 1 1 
72, T3------- -T--------|Severe: iSevere: |Severe: | Severe: 
Vertel | too clayey. i too clayey. | too clayey, | too clayey. 
| | | slope. | 
2 | | | | 
Vertel---------------[Severe: ISevere: ISevere: ISevere: 
| too clayey. | too clayey. | too clayey, | too olayey. 
i | | slope. ' 
| | | i 
Urban land. | ! | | 
| | | | 
75ا‎ ቿን ንን ንም ክክ ISevere: Moderate: IModerate: ISlight. 
Whitesboro | floods. | wetness, | floods, i 
! ! | wetness. | 
| | ' 
76%: | | | 
Whitewright---------- I Slight--------- -T-2----|Slight----------- =-=- | Severe: iSlight. 
i | | depth to rock. | 
| | | i 
Eddy-------------- ---|Severe: iSevere; ISevere: iSevere: 
1 ' 1 
| | | 
| i | 


See footnote at end of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


I 
Søil name and 1 
map symbol ! 

i 

1 


l 1 1 
| | 1 
76%: | ) i 
6176 حسم مت تت مت سس‎ iSlight---.--------- --{Slight--------- ee Moderate: iSlight. 
| | | slope, i 
| | | depth to rock, i 
| | | too clayey. i 
| i | | 
77%: | | | | 
Whitewright------- ---|Moderate: IModerate: ISevere: iSlight. 
| slope. | slope. | depth to rock, i 
| | | slope. | 
| | | i 
Eddy-----------------|Severe: |Severe: ISevere: iSevere: 
| small stones, | small stones. I depth to rock, | small stones. 
| depth to rock. i { slope, | 
i | | small stones. i 
i | M 1 
1 1 1 t 
Howe----------------- IModerate: ¡Moderate: iSevere: tSlight. 
| slope. | slope. ! slope. 1 
1 1 1 4 
78%: | | i | 
Whitewright-------- --iSlight------------- --|Slight----- ----.------ I Severe: >۰ 
! | ' depth to rock, i 
| i i slope. i 
i i | | 
Gullied land, | | | 1 
1 M I 1 
1 1 1 t 
79, 80-----------.----- iSevere: ISevere; iSevere: Severe: 
Wilson | peres slowly, | wetness. | peres slowly, | wetness. 
| wetness. | | wetness. i 
81#-------~------~---- ¡Severe: iSevere: Severe: ISevere: 
Zilaboy | floods, | too clayey, | floods, | too clayey, 
| wetness, | wetness. Î too clayey, | wetness. 
| too clayey. | | wetness. i 
LI 1 4 
0 1 0 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
Soil was not rated] 


7 min T Potential Tor habitat elements T Potential as habitat for-- 
Soil name and T Wild T T H TY Sy 


1 
Openland| Wetland 46 


| E 1 I 
map symbol | Grain | Grasses | herba- | Shrubs | Wetland | Shallow 
| and seed} and | ceous | I plants | water | wildlife! wildlife! wildlife 
| crops | legumes | plants | i i areas | i H 
| | | | | | | | | 
1መመመመመመመመመመመመመመመመ=መ= | Poor ¡Poor ¡Poor ¡Fair ¡Very poor Very pooriPoor ¡Very pooriPoor. 
Aledo | | | | | | | i i 
| | | | | | | | | 
2*¥-----~----------- ¡Very pooriVery poor!Poor {Fair [Very pooriVery pooriVery poorlVery poor|Poor, 
Aledo | | | | | ) | | | 
| | i | i i | | i 
------------------ (Fair IFair ¡Fair {Fair {Poor ¡Very 7۳ ۱۷٢١۷ pooriFair. 
Altoga i i | | | | | | | 
| | | | | i i | i 
Y ¡Poor IFair {Good ¡Good {Poor iVery poor}Fair ¡Very 66. 
Aubrey i | i i | i | | i 
| | | | | | | | | 
pe | | | | i ) | | 
Aubrey------------ ¡Very pooriVery pooriGood a iVery poor ¡Very poor | Poor ¡Very poor|Good, 
| | | | i | ) 
፡ታፓዯፕፓ፦ ን ን I VERS poor ¡Very id goan ai iPoor ¡Very pooriPoor iVery pooriGood. 
| | | | i 
6%; i | i i | | i | i 
Aubrey------------ iVery pooriVery pooriGood 10994 ¡Very pooriVery poor | Poor ¡Very poor|Good. 
| | | i | i | | i 
Biromee---2--------|Very poor|Very pooriGood ¡Good (Poor iVery pooriPoor ¡Very poor|Good, 
| | | i | | ! | 
Urban land. | | | i | | | | | 
) | | i | | i i | 
TH ሬሬሬመመመመዴዱመሙመመመመ መ=====1| Poor IFair Good {Good {Poor {Very pooriFair ¡Very 0 ۰ 
Aubrey i ! | i H | | | i 
| | | i | | | | | 
8, 9--------- ano Fair {Good IFair ¡Fair ¡Poor ¡Very pooriFair ¡Very pooriFair. 
Austin | | | | ! | | | | 
i | | i ! | | | | 
10*: | | | | | | | | | 
Austin------------|Fair 18899 (Fati Fair ¡Poor {Very pooriFair pent pooriFair. 
i ) | | i 
Urban land. | | | | i | | H | 
1 | | | | | | i | 
11, 12------------- ¡Good {Good ¡Good 10094 {Poor {Very poor|Good Very poor Good. 
Bastrop | | | | ! | | i ! 
i | | | 1 | | | | 
13, 148 መመመመመመመመመመመመመ Fair {Good iFair {Fair | Poor Very poor|Fair IVery poor |Fair. 
Bolar | | | | | | | i | 
| i | | | ! | | | 
15*: | | | | | | | i i 
80:1 8ዮመመመመመመመመመመመመመ| Poor {Poor {Fair iFair {Poor {Very poor Poor ¡Very poorlFair. 
i | | | | i | | 
Aledo------------- ¡Poor ¡Poor ¡Poor ¡Fair {Very poorVery pooriPoor [Very pooriPoor, 
| | | | | i | ) | 
16*: | i | | | i | i | 
Bunyan------------|Very poor Poor {Fair (Good |Poor ¡Very pooriPoor ¡Very poorlFair. 
| i i | i | | | 
Whitesboro-------- {Very poor!Poor {Fair ¡Fair {Poor ¡Poor ¡Poor ¡Poor Fair. 
| i | | | ) I ) | 
17m. | Good {Good {Good {Good {Poor {Very إعممم‎ ¡Very pooriGood, 
Callisburg | H i | i ii | I | 
| i | i | i | | i 
18----------.------- {Fair 10009 {Good iGood ¡Poor ٧۷٧١١ 46 ¡Very pooriGood, 
Callisburg | | | | | | | | | 
| i | | | i i i i 
19ዓመመመመመመጻመመመመመመመመመመወ= | Fair {Good {Good {Good | Poor ¡Very pooriGood ¡Very poor|Good. 
Callisburg | ! i | | | | i i 
| i i | | ) | i | 
208-ፌሬመመመመመመመመመመመሠመመመ | Poor {Fair IGood IGood ¡Poor ¡Very 7 ¡Very pooriGood. 
Callisburg | | | | | I | | 
| | | | i ! | 


See footnote at end of table. 
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or-- 


a 


at elements 


a 


or 


Potentia 


i 
Openland! Wetland ¡Rangeland 
wildlife 


wildlife} 


wildlife: 


Poor 


Poor 


t 
| 
! 
1 
| 
1 
1 
I 
' 
I 
n 
t 
n 
1 
7 
1 
1 
1 
| 
1 
1 
1 
1 
4 


Shallow 
water 
areas 


Grasses 
and 
legumes 


Grain 
and seed} 
crops 


7 
1 
n 
i 
n 
4 
| 
1 
፥ 
፥ 


Soil name and 
map symbol 


21, 22, 23---------|Fair 


Crockett 


24#: 


Urban land. 


Very poor!Fair. 


25, 26-------------|Fair 


n 


i 
| 
1 
t 
1 


Crosstell 


27: 


Very pooriFair. 


Crosstell---------|Fair 


Urban land. 


Very poor|Poor. 


Very pooriVery pooriPoor 
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Very poorVery 46 


34, 35-------------|Fair 
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08841 


4 
፥ 
t 
4 
4 


Very pooriVery pooriGood 


0 


36% 


Very pooriGood. 


Fair 


Gasil------------- 


4 
t 
| 
‘ 
[ 


Very pooriVery poor Good 


1 
' 
| 
' 
1 


Urban land. 


i 
Very pooriGood, 


Very poor!Good 


Gasil 


i 
4 
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Very 2 6 ۰ 


38-----------------|F 


l 
1 
1 


Heaton 


Very pooriFair. 


Very pooriGood 


39---------.-------iGood 


Very pooriFair. 


1 
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1 
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Very pooriFair 


Heiden 


Fair 


gg----------------- 


Very pooriFair 


Heiden 


Very pooriFair. 
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በቫዴዴመዴመሬ<መኣመመመመመመመመ | Good 


| 
| 
Very pooriVery poor 
' 
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See footnote at end of table. 
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52-----------------|Fair 
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56------.----------16Good 


i 
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Kiomatia----------|Poor 
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59%, 


1 

1 

| 
62-----------------|Good 

i 

I 


63-----------------|Fair 
i 
See footnote at end of table. 
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Oklared-----------!Good 
Speck Variant 


Lewisville 
Lindy 
Lindy------------- 
Urban land. 
Mabank 
Normangee 
Normangee 
54*; 
Urban land. 
Normangee 
Oklared 
Pits 
Purves 
Redlake 
Sanger 
Sanger 
Sanger 
Stephen 


uB-----------------|Fair 
Okay 


55*5‹=ሬ‹ሬ-መመመመመመመመመ | Poor 
61-----------------|Fair 


89 ا ا 
51-------------!Fair‏ ,50 
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Potentia or ha at elements | o 
Soil name and ) | I 1 1 | 
map symbol | Grain | Grasses | herba- | Shrubs | Wetland | Shallow 
| and seed} and | ceous | | plants | water 
i crops | legumes | plants | i | areas | 
i 1 1 1 1 | 1 i 
| | | | | | | 
61----------------- ¡Fair 16000 IFair ¡Fair i Poor ¡Very pooriFair 
Stephen | i i | i i | 
| i i | i ! | 
68----------------- {Fair i Good {Fair | --- {Poor IFair IFair 
Trinity | i ! | i ! ) 
' 1 ' 7 LI ፡ 4 
I I 1 4 I | i 
69%, | i i | i | | 
Urban land | | | | | | | 
| i i | ! ! | 
T0, [1መመመመመመመመመመመመ> ¡Fair ¡Good ¡Fair {Fair ¡Poor [Very pooriFair 
Vertel | | i | i | | 
| i | i i | | 
T2----------------- {Poor (Fair ¡Fair ¡Fair {Poor ¡Very poor|Fair 
Vertel | | i i | i | 
| i i | i i | 
3መመመ----መመመመመመመመመ=መ ¡Very pooriVery pooriFair {Fair {Very poor!Very poor! Poor 
Vertel | ) i i i i | 
| | i | | i i 
744 | | ) i ! | | 
Vertel------------ ¡Poor {Fair ¡Fair ¡Fair ¡Poor ¡Very 0 ۳ 
' 1 7 LI 1 | 
1 1 t t I 1 | 
Urban land | i | | | | | 
| i i | 1 i | 
T5----------------- 1Good 10904 10999 ¡Fair {Poor Poor 9 
Whitesboro i i i | i i | 
| ! ! | i i | 
76*; | ! i i i i | 
Whitewright------- ¡Fair ¡Good ¡Fair ¡Fair {Poor ¡Very poor|Fair 
| | i | i ) | 
Eddy-------------- ¡Poor ¡Poor ¡Poor ¡Fair ¡Very pooriVery poor¡Poor 
1 ' 1 1 1 上 | 
] f 1 1 1 1 I 
Howe-------------- iFgir 10999 IFair ¡Fair ¡Poor ¡Very pooriFair 
4 4 i 7 上 | 
: | | | | | | | 
Whitewright------- ¡Poor (Fair ¡Fair (Fair ¡Very pooriVery poor|Fair 
| | i | i 1 | 
Eddy-------------- |Poor {Poor {Poor {Fair ¡Very pooriVery poor! Poor 
| i ! | i i | 
Howe-------------- ¡Poor ¡Fair ¡Fair ¡Fair ¡Very pooriVery pooriFair 
| ! i | i | | 
78*: | | / | | ) | 
Whitewright------- ¡Poor ¡Fair IFair Fair ¡Very pooriVery pooriFair 
1 4 LI y 1 M | 
1 i 1 1 | i 1 
Gullied land. | | i | i | | 
| 1 ! | | i | 
79, 80------------- ¡Fair ¡Fair ¡Good ¡Fair {Fair ¡Fair ¡Fair 
Wilson | i i | i ! | 
| ! | | | ! | 
6:18 6መመመመመመመ-------- {Poor IFair iFair | --- ¡Poor ¡Good ¡Fair 
Zilaboy | | | | | i | 
| i | | ! ! | 


114116 || 


al as 


1 4 
Openland| Wetland {Rangeland 
w wildlife! 


105 


a a or-- 


wildlife 


poor|Fair, 


poor Fair, 
1 


| 
pooriFair. 
| 
1 
' 
1 
4 
t 


poor (Fair. 
| 


JI 
poor{Fair. 

1 

0 
pooriPoor. 

4 


1 
poor|Fair. 

| 

1 


' 
1 

pooriFair, 
' 
1 

poor |Poor. 
' 


1 
pooriFair. 

ㅣ 

I 


pooriFair. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


TABLE 11.--BUILDING SITE DEVELOPMENT 


See text 


SOIL SURVEY 


for definitions of 


一 一 一 


3911 name and 
map symbol 


| Shallow 

| excavations 
1 
| 


1 

i Dwellings 
i without 
1 
] 
| 


Dwellings 
with 


Small 
commercial 


Local roads 
and streets 


basements basements buildings 
ብ... T NnM LL aaa 


Y መመመ‏ ا 


Aledo 


5*: 
Aubrey----------- 


Birome------.---- 


6*: 
Aubrey----- ---“መ-- 
Birome--------- -- 


10%; 


11, 


See footnote at 


ISevere: 

| depth to rock, 
cutbanks cave, 
small stones. 


1 

7 

1 

4 

i 

i 

ISevere: 

| slope, 

| depth to rock, 
| eutbanks cave, 
' 

! 

! 

: 

1 

i 


Severe: 
too clayey. 


ISevere: 
too clayey. 


| 


Severe: 
| too clayey. 


Severe: 
depth to rock. 


Severe: 
too clayey. 


1 
1 
1 
3 
1 
1 
| 
I 
4 
1 
' 
1 
1 
1 
1 
1 
1 
1 
M 
t 
' 
1 
ISevere: 
| depth to rock. 
4 
1 
| 
I 
M 
1 
| 
| 
1 
+ 
1 
| 
0 
1 
4 
i 
i 
1 
y 
t 
| 
1 
| 
1 
' 


Severe: 
too clayey. 


Severe: 
too clayey. 


¡Severe: 
too clayey. 


| 
i 
i 
| 


(SLE 
i 


n 
H 


IModerate: 
i depth to 
1 

1 

iModerate: 
i depth to 
| 


rock. 


rock. 


end of table. 


Severe: 
depth to rock. 


1 
1 
, 
1 
| 
t 
| 
1 
| 
| 
ISevere: 

| slope, 

| depth to rock. 
' 
' 
ISevere: 

| shrink-swell, 
| low strength. 
' 
1 


Severe: 


e 
low strength. 


Severe: 


1 
1 
| 
i 
' 
1 
f 
iSe 
| low strength. 


Moderate: 
depth to rock, 
shrink-swell. 


Severe: 


e 
low strength. 
Moderate: 


o 
depth to rock, 
shrink-swell. 


Severe: 


e 
low strength. 


Severe: 
Shrink-swell, 
low strength. 


Severe: 
shrink-swell, 


1 
| 
1 
| 
| 
0 
' 
1 
| 
] 
1 
l 
上 
| 
i 
| 
4 
1 
1 
1 
| 
! 
i 
! 
! 
i 
4 
| 
i 
| 
' 
| 
1 
1 
| 
| 
| 
| low strength. 
| 

1 

4 

t 

1 


ISlight----- —À 
| 
| 
Moderate 
low strength. 


| 

| 

| 

Moderate:‏ أ 
low strength.‏ | 
፡‏ 

| 


I 
' 
4 
! 
| 
y 


1 
1 
| 
| 
| 
t 
D 
i 


' 
I 
1 
I 
' 
1 
1 
1 
1 
1 
1 
1 
, 
1 


, 
1 
፥ 
1 
۶ 
1 


' 
1 
' 
1 
i 
1 
1 
1 
I 
, 
1 
١ 
I 
š 
1 
1 
1 
1 
| 
0 
I 
' 
1 
' 
i 
1 
1 
' 
1 
1 
i 
' 
1 
' 
1 
] 
i 
1 
i 
' 
1 
' 
1 
' 
4 
| 
1 
1 
1 
i 
' 
1 
i 
7 
1 
1 
1 
n 


t 
上 
1 


1 
i 
' 
1 
| 
i 
1 
1 
| 
i 
1 
1 
1 
i 


Severe: 


e 
depth to rock. 


Severe: 
slope, 

depth to rock, 

Severe: 
shrink-swell, 
low strength. 


Moderate: 
depth to rock, 
shrink-swell. 


Moderate: 
shrink-swell, 
depth to rock, 


Moderate: 
depth to rock, 
shrink-swell, 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate: 
depth to rock, 
shrink-swell. 


Moderate: 
depth to rock, 
shrink-swell. 


Se 
shrink-swell, 
low strength. 


Severe; 
shrink-swell, 
low strength. 


Slight------- መመመ 
Moderate: 
low strength. 


Moderate: 
low strength. 


1 
1 
I 
1 
I 
I 
' 
1 
' 
1 
1 
I 
' 
4 
| 
i 
፡ 
1 
' 
| 
፥ 
t 


0 
1 
1 
1 
i 
ì 
1 
[ 
1 
| 
| 
i 
| 
l 
' 
1 
1 
1 
' 
1 
0 
D 
' 
1 
7 
1 
1 
I 
0 
۴ 
n 
1 


Severe: 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Severe; 
low strength. 


Severe: 
depth to rock, 
large stones. 


Severe: 
low strength. 


Severe: 
depth to rock, 
large stones. 


Severe: 


e 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 


Moderate: 
low strength. 


Moderate: 
low strength, 
slope. 


Severe: 


e 
depth to rock. 


Se 
slope, 
depth to rock, 


Severe: 
low strength, 
8 


hrink-swell. 


Severe: 


| 
| 
l 
| 
| 
1 
| 
I 
' 
1 
1 
1 
| 
“ 
1 
፡ 
t 
| 
i 
' 
1 
' 
4 
' 
1 
' 
1 
' 
1 
' 
1 
1 
1 
i 
| low strength. 
H 

1 

| 

1 


Severe: 


e 
low strength. 


Severe: 


e 
low strength. 


Severe: 


e 
low strength. 


Severe: 


e 
low strength. 


Severe: 


e 
low strength. 


Severe: 
shrink-swell, 
1 


OW strength. 


Severe: 
Shrink-swell, 


1 
1 
' 
1 
' 
I 
1 
l 
1 
4 
1 
I 
| 
1 
| 
4 
4 
1 
4 
1 
E 
1 
| 
1 
1 
1 
1 
1 
t 
' 
1 
' 
1 
1 
i 
| 
፥ 
1 
' 
1 
' 
1 
1 
1 
| 
| 
I 
I 
| 
1 
I 
| 
1 
' 
1 
| 
1 
| 
| low strength. 
| 

1 

^ 

1 

i 


1 
iModerate: 

low strength. 
Severe: 
low strength. 
Severe: 


LI 
1 
) 
! 
i 
' 
1 
156 
| low strength. 
11 

| 

V 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
Oe A ም SÅRET SE ہرد‎ iA A OLA ج‎ 


| 


4 
1 
| low strength. low strength. low strength. low strength. 
t 
1 
i 
l 
7 


Urban land. 


28------------- «== Severe: Moderate: Moderate: Severe: Moderate: 
Eddy | depth to rock. depth to rock, depth to rock, slope. depth to rock, 
| slope. slope. slope. 
I 
29------.----------|Severe: Severe: Severe: Severe: Severe: 
Elbon | floods, floods, floods, floods, low strength, 
i shrínk-swell, shrink-swell, shrink-swell, shrink-swell, 
! low strength. low strength, low strength. floods. 
1 
30 همت مینست‎ i Severe Severe: Severe: Severe: Severe: 
Elbon i floods. floods, floods, floods, low strength, 
1 shrink-swell, shrink-swell, shrink-swell, shrink-swell, 
! low strength. low strength. low strength. floods. 
1 
3:12 | 
Fairlie---------- ISevere: Severe: Severe: Severe: Severe: 
too clayey. shrink-swell, shrink-swell, shrink-swell, shrink-swell, 


low strength, low strength. low strength. low strength, 


Urban land. 


1 | 1 1 
Soil name and | Shallow | Dwellings i Dwellings | Small i Local roads 
map symbol i excavations | without | with i commercial | and streets 
کر 7 ےت‎ ! / basements | basements ! buildings 1 
ep wasaqa aakiSuiiapiiiaki 
1 | í 1 I 
' 1 1 4 1 
154; | | | | | 
Bolar------ ====-= Moderate: IModerate: IModerate: IModerate: {Severe: 
| depth to rock. | low strength. | low strength. | low strength, | low strength. 
| | i ! slope. i 
| 1 ' 1 H 
Aledo------- — M QM (Severe: [Sài arie: Severe: i Severe: 
| depth to rock, | depth to rock. | depth to rock. depth to rock. i depth to rock. 
I cutbanks cave, | 1 | 
i small stones. 1 i ! 
٨ | | | | 
Bunyan------- ~---¦ Severe: Severe: (Severe: Severe: iSevere; 
1 floods. 1 floods. i floods. floods I floods. 
1 4 I i 
Whitesboro------- i Severe; i Severe: i Severe: Severe; Severe: 
| floods, | floods. 1 floods, floods floods 
i wetness. { | wetness, low strength, 
i i i 
17, 18, 19, 20*--- Moderate: IModerate: iModerate: Moderate Severe: 
Callisburg 1 too clayey. | low strength, 1 low strength, low strength, low strength, 
i ! shrink-swell, | shrinkeswell. shrink-swell. shrink-swell. 
፡ 
1 4 1 
21, 22, 23-------- i Severe; Severe: ۶ ۹۲۰ Severe: Severe: 
Crockett | too clayey. | shrink-swell, | shrink-swell, shrinkeswell, shrink-swell, 
i I low strength, | low strength. corrosive, low strength. 
1 ! | low strength. 
1 1 1 
24%: | i i 
Crockett---------|Severe: ISevere: ISevere: Severe: Severe: 
1 too clayey. I shrink-swell, | shrink-swell, shrink-swell, shrink-swell, 
! | low strength. | low strength. corrosive, low strength. 
| I ) low strength. 
i | | 
Urban land. H ١ | 
i i | 
25, 26------- =መ====|56ህ6ዮ6ፎ: ISevere: iSevere: Severe: Severe: 
Crosstell | too clayey. | shrink-swell, | shrink-swell, 
1 | low strength. | low strength. low strength. low strength. 
' 
I 1 1 
27*: | | i 
Crosstell-------- {Severe: |Severe: ISevere: Severe: Severe: 
too clayey. | shrink-swell, | shrink-swell, shrink-swell, shrink-swell, 
1 1 
| ! 
5 1 
7 4 
1 1 
| ! 
| | 
| i 
' M 
1 4 
| i 
1 1 
1 | 
Li [| 
1 I 
i ! 
LI LI 
1 ' 
i | 
| i 
i i 
| | 
| | 
| i 
V | 
H 1 
! | 
! 1 
| ㅣ 
1 1 
' T 
1 | 
| | 


( 
| 
1 
0 
1 
[i 
i 
7 
i 
1 
4 
i 
1 
t 
| 
上 
1 
“ 
1 
1 
i 
it 
1 
t 
i 
1 
l 
1 
۴ 
1 
i 
| 
| 
1 
| 
7 
1 
| 
1 
i 
' 
0 
| 
' 
4 
| 
1 
上 
4 
1 
1 
' 
1 
1 
I 
i 
shrink-swell, i shrink-swell, 
4 
i 
1 
1 
1 
1 
I 
H 
i 
| 
4 
I 
' 
I 
' 
I 
' 
t 
' 
I 
H 
1 
M 
1 
| 
) 
፥ 
1 
1 
4 
4 
1 
LI 
1 
| 
0 
1 
1 
1 
i 
1 
1 
| 
I 
፡ 
4 
1 
1 
' 
1 
1 
[ 
y 
1 


See footnote at end of table. 
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Soil name and 
map symbol 


32*, 33*: 


Fairlie--------- 


Houston Black---- 


39, HO 


42, 43, 44 


Normangee 


መመመ (٦ 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


i 
| Shallow 

| excavations 
1 

| 

1 

| 

' 


1 
ISevere: 
too clayey. 


vere: 


1 
| 
| 
156 
| too clayey. 
4 
1 


|811 ا8‎ ከመመመመመመመመመመ 
4 


1 


| 

| 

ISevere: 

| eutbanks cave, 
1 

1 

iSevere: 

| cutbanks cave, 
| too clayey. 


IModerate: 
| depth to rock. 


IModerate: 
| too clayey. 
| 


| 

|Severe: 

| depth to rock, 
| too clayey. 
| 
| 


I 
iSevere: 
depth to rock, 


| 
| too clayey. 
| 
I 
1 
I 
I 
| 
| 


iSevere: 
too clayey, 


! 
| wetness, 
1 
1 
t 
l 
' 


ISevere: 
! too clayey, 
' 
| 


See footnote at end of table. 


Dwellings 
without 
basements 


' 
1 

V 

5 

V 

0 

1 

' 

| 

ISevere: 

| shrink-swell, 
| low strength. 
' 

| 

1 

1 

| 

1 


Severe: 
shrink-swell, 
low strength. 


H 
IModerate: 
| low strength, 
I shrink-swell. 
i 

IModerate: 

low strength, 
Shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink- swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


' 
1 
1 
፤ 
i 
1 
( 
[ 
| 
1 
i 
| 
t 
1 
1 
| 
1 
i 
1 
1 
! 
0 
l 
i 


IModerate: 
| low strength. 
| 
iSevere: 
low strength, 
shrink-swell. 


Moderate: 
shrink-swell, 
low strength. 


| 

1 

| 

| 

| 

| 

i 

! 

| 

IModerate: 

| shrink-swell, 
| low strength. 
| 
| 
| 
| 
1 
| 
| 
l 
| 
| 
| 
1 
| 
| 
| 


Severe: 
shrink-swell, 
wetness, 


Severe: 
shrink-swell. 


Dwellings 
with 
basements 


Severe: 

ow strength. 

Severe: 
Shrink-swell, 
low strength. 


Moderate: 


low strength, 


shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate; 
low strength, 
Shrink-swell. 


Moderate: 
shrink-swell, 


depth to rock, 


low strength. 
Moderate: 
low strength. 


low strength, 
shrink-swell. 


Severe: 
shrink-swell. 


e 
shrink-swell, 
1 


Small 
commercial 
buildings 


shrinkeswell, 
low strength. 


shrink-swell, 
low strength. 


Moderate; 
low strength, 
shrink-swell, 


Moderate: 
slope, 

low strength, 
shrink-swell. 


Moderate: 
slope, 

low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope, 

low strength. 


Moderate: 
low strength, 


Severe: 
low strength, 
shrink-swell, 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
shrink-swell, 
corrosive. 


SOIL SURVEY 


1 
| Local roads 
and streets 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 

Severe: 
low strength. 


Severe; 
low strength. 


Severe: 
low strength. 


1 
1 
1 
| 
4 
| 
i 
i 
I 
! 
| 
I 
i 
! 
| 
i 
| 
| 
| 
| 
| 
| 
| 
1 
| 
1 
' 
1 
7 
i 
1 
1 
| 
l 
I 
| 
|Severe: 

| low strength. 


4 
islight. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
low strength. 


shrink-swell, 
low strength. 


shrink-swell, 
low strength. 


GRAYSON COUNTY, TEXAS 


Soil name and 
map symbol 


basements basements buildings 


54*; 


Normangee--------|Severe: 


55*-.--2-------- ---|Severe: Severe: 
Normangee too clayey. shrink-swell. 
| 
56----------------|Slight----------- ISlight---------- 
Okay | 
1 
1 
5T---------------- | Moderate: Slight---------- 
Oklared | wetness. 
1 
I 
58%: | 
Oklared----------|Severe: Severe: 
| floods. floods. 
1 
| 
Kiomatia---------|Severe: Severe: 
| floods, floods. 
| eutbanks cave. 
' 
1 
29*. | 
ኮ155 | 
| 
1 
60---------------- iSevere: Severe: 
Purves | depth to rock. depth to rock. 
| 
1 
61-----------.---- ISevere: Severe: 
Redlake floods, floods, 


Sanger cutbanks cave, shrink-swell, 
low strength. 

-T--------|Moderate: Moderate:‏ دا 

Speck Variant depth to rock. depth to rock, 
shrink-swell, 

66--------- --2--2---|Severe: Moderate: 

Stephen | too clayey. depth to rock, 


6T----------------|Severe: 


Stephen 


Trinity 


69*. 
Urban land 


70, 71, 72, T3----iSevere: 


Vertel 


See footnote 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


1 

| Dwellings 
| excavations 

' 

1 


without 


Severe: 


1 

| 

| 

| 

4 

| 

1 

| 

i 

1 

4 

| 
ነ too clayey. I shrink-swell. 

1 

1 

M 

1 

4 

1 

y 

1 

1 

1 

y 

1 

1 

l 


too clayey. 


Severe: 


1 
7 
1 
| 
4 
1 
ㅣ 
| 
1 
| too clayey. 
( 
' 
1 
i 
I 
0 
0 


i 
' 
1 
' 
i 


Moderate: 


| too clayey. 
1 
I 
| 
1 
0 


1 


too clayey. shrink-swell, 


low strength. 


-iSevere: Severe: 
| wetness, floods, 
| floods, shrink-swell, 
| too clayey. wetness. 
[i 
| 
1 
1 
i Severe: 
1 
| 
$ 
M 
4 


at end of table, 


shrink-swell, 
low strength. 


shrink-swell. 


o 
depth to rock, 
shrink-swell. 


Dwellings 
with 


Severe: 


1 
1 
| 
1 
| 
1 
1 
| 
1 
| 
| 
1 
1 
| 
1 
1 
| 
፡ 
[ 
ISevere: 
is 

| 
1 


!Slight---------- 
| 


1 
1 
1 
iModerate: 


wetness. 


Severe: 


Severe: 
floods, 


shrink-swell, 
low strength. 


Severe: 


[ 
1 

| 

I 

| 

1 

i 

۶ 

I 

1 

1 

| 

| 

| 

] 

| 

| 

1 

1 

| 

L 

1 

' 

1 

1 

t 

1 

1 

1 

1 

| 

| 

| 

1 

| 

| shrink-swell, 
| low strength. 
| 
1 
1 
| 
1 
1 
' 
0 
4 
l 
| 
| 
T 
1 
1 
4 
t 
y 
4 
7 
| 
1 
t 
' 
| 
上 
t 
1 
1 
1 
1 
١ 
i 
1 
1 
| 
1 
1 
1 
i 
| 
' 
1 
' 
l 
| 
' 
I 


Severe: 


Moderate: 


depth to rock, 
Shrink-swell. 


Moderate: 


depth to rock, 
Shrink-swell. 


Severe: 
floods, 


shrink-swell, 


wetness, 


shrink-swell, 
low strength. 


shrink-swell. 


hrink-swell. 


e 
depth to rock. 


e 
depth to rock. 


Small 


vere: 
hrink-swell, 
orrosive. 


oam 


Severe; 
shrink-swell, 
corrosive. 


Severe: 
depth to rock. 


Severe: 
floods, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
depth to rock, 
shrink-swell. 


Moderate: 
shrink-swell, 
depth to rock. 


Moderate; 
shrink-swell, 
depth to rock, 
slope. 

Severe: 

floods, 

shrink-swell, 
wetness. 


Severe: 
shrink-swell, 
low strength. 


Local roads 
and streets 


vere: 
hrink-swell, 
ow strength. 


rao 


Severe; 
shrink-swell, 
low strength. 


iModerate: 
i low strength. 


Moderate: 
low strength. 


Moderate: 
low strength, 
f 


Severe; 
depth to rock. 


Severe: 
low strength, 
shrink-swell. 


| 

! 

t 

1 

LI 

1 

i 

| 

i 

4 

1 

1 

1 

! 

1 

+ 

' 

1 

1 

1 

! 

1 

1 

1 

1 

1 

1 

M 

4 

1 

+ 

: 

1 

i 

1 

ISevere: 
| shrink-swell, 
I low strength. 
' 
1 
ISevere: 

| low strength. 
7 
| 
1 
i 
i 
L| 
I 
1 
4 
| 
| 
' 
1 
! 
' 
1 
| 
i 
, 
1 
i 
| 
! 
+ 
4 
| 
' 
1 
i 
| 
| 


derate: 
epth to 


ao 


rock. 


derate: 
epth to 


ao 


rock. 


vere: 
hrink-swell. 


uw 
uo 


vere: 
hrink-swell, 
ow strength. 


tU © 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


4 1 T 4 
Sail name and | Shallow I Dwellings | Dwellings | Small i Local roads 
map symbol I excavations i without | with | commercial i and streets 
| | basements | basements | buildings 1 
1 T — H I X yrn 1 一 一 一 一 一 一 一 一 一 一 一 
i | | | i 
74%: i i i | | 
Vertel----- =====-|Severe: ISevere: iSevere: ISevere: Severe: 
| too clayey. | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
t i low strength. | low strength. | low strength. | low strength. 
4 ' ' 4 4 
1 1 t 1 H 
Urban land. i | | | ! 
i | | | i 
15------.----------|Severe: ISevere: iSevere: iSevere: ISevere: 
Whitesboro | floods, | floods. | floods, | floods. | floods, 
| wetness. | | wetness. | 1 low strength. 
0 4 ' ' 
768; | | | | | 
Whitewright------ Moderate: Moderate: Moderate: Moderate: Moderate: 
| depth to rock. | depth to rock, | depth to rock, | depth to rock, I depth to rock, 
| | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. 
1 0 1 | 1 
+ 1 1 1 1 
Eddy----- Bustos --|Severe: |Moderate: Moderate: iModerate: iModerate: 
| depth to rock. | depth to rock. | depth to rock. | depth to rock. | depth to rock. 
1 I | | | 
Haowe------------- IModerate: IModerate: IModerate: IModerate: ISevere; 
| depth to rock. | shrink-swell, | shrink-swell, | shrinkeswell, | low strength. 
| | low strength. | depth to rock, | slope, i 
i | | low strength. | low strength. | 
| | | | 1 
TT*: i | | | i 
Whitewright------ (Moderate: IModerate; | Moderate: iSevere: {Moderate: 
I depth to rock, | depth to rock, | depth to rock, | slope. | depth to rock, 
{ slope. | slope, | slope, | | slope, 
i | shrink-swell. | shrink-swell, | i shrink-swell. 
1 V ١ y 
1 1 4 1 | 
Eddy------------- ‘Severe; Moderate: IModerate: i Severe: IModerate; 
I depth to rock. Í depth to rock, | depth to rock, | slope. | depth to rock, 
i | slope. | slope. | | slope. 
| | | | | 
Howes----- -------|Moderate: | Moderate: iModerate: iSevere: iSevere: 
| depth to rock, | shrink-swell, | slope, | slope. I low strength. 
| slope. ! slope, | depth to rock, | i 
! | low strength. | low strength. | i 
) i | | i 
78*: | i | | i 
Whitewright------|Moderate: ¡Moderate: ¡Moderate: IModerate: |Moderate: 
| depth to rock. | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
! | shrinkeswell, | shrink-swell. | slope, I shrink-swell, 
| } | | shrink-swell. | 
| | | | | 
Gullied land. I | | | | 
| i | | | 
79, 80------ ce Severe: ISevere: ISevere: iSevere: ISevere: 
Wilson | wetness, | shrink-swell, | shrink-swell, I shrink-swell, | shrinkeswell, 
| too clayey, | low strength, | low strength, | low strength, I low strength, 
۱ | wetness. | wetness. | wetness. | wetness. 
i | | | | 
saa Severe: |Severe: ISevere: iSevere: ISevere: 
Zilaboy | floods, | floods, | floods, ! floods, | shrink-swell, 
| too clayey, | shrink-swell, | shrink-swell, I shrink-swell, | floods, 
| wetness. | wetness. | wetness. | wetness, | low strength, 
! i i i i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 
not rated] 
t 1 N 1 0 1 
Soil name and i Septic tank |! Sewage lagoon | Trench | Area | Daily cover 
map symbol i absorption ' areas ! sanitary | sanitary | for landfill 
i fields ] i landfill | landfill | 
I 1 I 1 1 
i i i | | 
d2------------------ iSevere: |Severe: iSevere: ISlight----------- iPoor: 
Aledo | depth to rock. | depth to rock, | depth to rock. | | thin layer, 
i ! small stones. | | i small stones, 
i i I | | area reclaim. 
| 1 | | | 
کہ رش رر سے‎ ISevere: ISevere: ISevere: ISevere: iPoor: 
Aledo | slope, ! slope, | slope, | slope. | slope, 
| depth to rock. i depth to rock, i depth to rock. | | thin layer, 
| { small stones. | | | small stones. 
1 ' ፥ | | 
t 1 1 1 i 
Zn iModerate: iModerate: iSevere: iSlight~---------- IFair: 
Altoga | percs slowly. | seepage, 1 too clayey. | | too clayey. 
i | slope. | | | 
| | ! | | 
Y------------------- Severe: iModerate: iSevere; iSlight----------- iPoor: 
Aubrey | peres slowly, | slope, | too clayey, | | too clayey, 
I depth to rock. | depth to rock. | depth to rock. |! | thin layer. 
1 ١ ' 1 ' 
7 | | | | | 
Aubrey----------- --|Severe: ISevere: ISevere: ISlight----------- Poor: 
| peres slowly, î slope. | too clayey, i | too clayey, 
| depth to rock. | | depth to rock. | | thin layer. 
1 LI 4 | |) 
1 1 1 1 1 
Birome----- -2-2--2----|Severe: iSevere: iSevere: ISlight------ -----|Poor: 
| depth to rock, | depth to rock. | depth to rock. | | thin layer, 
| peres slowly. ! i | | large stones. 
LI LI 1 1 1 
6%: | i | | 
Aubrey-------------|Severe: iSevere: ISevere: ISlight----------- |Poor: 
| percs slowly, | slope. I too clayey, ! | too clayey, 
i depth to rock. | | depth to rock. | | thin layer. 
| i i i | 
Birome------------- iSevere: ISevere: ISevere: iSlight----------- iPoor: 
I depth to rock, | depth to rock. | depth to rock. | | thin layer, 
1 peres slowly, | i | | large stones. 
i ! ! | | 
Urban land. ! i i | i 
i i i | | 
T*------ ------- -T----|Severe: | Moderate: iSevere: |Slight----------- |Poor: 
Aubrey | percs slowly, | slope, | too clayey, ! | too clayey, 
I depth to rock. | depth to rock. i depth to rock. | | thin layer. 
| | | | | 
8, g---------------- iSevere: ISevere: ISevere: ISlight-----------|Poor: 
Austin | percs slowly, | depth to rock. | depth to rock, | | too clayey. 
| depth to rock. | | too ۰ء‎ | | 
' ' ' ' ' 
1 I 1 4 1 
10*: i i i | | 
Austin--«------- ---lSevere: Severe: Severe: iSlight----------- iPoor: 
| peres slowly, | depth to rock. | depth to rock, | | too elayey. 
| depth to rock. | | too clayey. | | 
4 1 1 | 1 
1 1 1 1 t 
Urban land. ! } ' | | 
! ) ! | | 
11---------2.--------- i Moderate: | Moderate: 1iSlight----------- ISlight----------- iGood, 
Bastrop | peres slowly. | seepage. i | | 
| | | | | 
12----------.-.----2.--- (Moderate: Moderate: ISlight----------- iSlight----------- |0004., 
Bastrop | peres slowly. | seepage, | | | 
| i slope. i ! ! 
i i i | | 
13, 14-------------- ISevere; iSevere: iModerate: ISlight-------- ---jFair: 
Bolar depth to rock. i depth to rock. i depth to rock. | | too clayey. 
4 1 1 1 
1 1 i 1 


See footnote at end of table. 
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Soil nam 
map sy 


17, 18----- 
Callisburg 


19--------- 
Callisburg 


Crockett 


24%; 
Crockett-- 


e and 
mbol 


Urban land. 


27%: 
Crosstell- 


Urban land. 


31%; 
Fairlie--- 


| 
i 
| 
k 
| 
| 
1 


TABLE 12.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


Severe: 


depth to rock. 


Severe: 


depth to rock. 


Severe: 


floods. 


Severe: 


floods, 
wetness. 


Moderate: 


peres slowly. 


Moderate: 


peres slowly. 


Moderate: 


peres slowly. 


Severe: 


peres slowly. 


Severe: 


peres slowly. 


Severe: 


peres slowly. 


Severe: 


peres slowly. 


Severe: 


peres slowly. 


i Severe: 


1 
1 
上 
l 
| 
| 
7 
1 
| 
1 
| 
| 
! 
| 
1 
n 
1 
| 
' 
1 
I 
[ 
' 
1 
1 


depth to rock. 


Severe: 


floods, 
peres slowly, 
wetness. 


Severe: 


floods, 
peres slowly, 
wetness, 


Severe: 


peres slowly, 
depth to rock. 


See footnote at end of table. 


Sewage lagoon 


areas 


slope, 
depth to rock, 
small stones. 


Severe: 


floods, 
wetness. 


Moderate: 


slope. 


slope. 


w © 
o 
o 
5 
의 
ct 
o 


Moderate: 


slope. 


Moderate: 


slope. 


Severe: 


depth to rock, 
slope, 
small stones. 


Severe: 


wetness, 
floods. 


Severe: 


wetness, 
floods. 


Moderate: 


slope, 
depth to rock. 


Trench 
sanitary 
landfill 


Moderate: 


depth to rock. 


Severe: 


depth to rock. 


Severe: 


floods. 


floods, 
wetness. 


Moderate: 


too clayey. 


Moderate: 


too clayey. 


Moderate: 


too clayey. 


too clayey. 


Severe: 


too clayey. 


Severe: 


too clayey. 


Severe: 


too clayey. 


Severe: 


too clayey. 


Severe: 


depth to rock. 


Severe: 


floods. 


Severe: 


floods. 


Severe: 


too clayey, 
depth to rock. 


Area 
sanitary 
landfill 


Moderate: 
slope. 


Severe; 
wetness, 


Severe: 
wetness. 


i 
| 
| 
1 
i 


! 
1 
| 
' 
1 


| 


| 
i 
' 
I 
' 
1 
' 
i 
1 
[ 
' 
1 
| 
i 
' 
1 
| 
i 
1 
1 
i 
i 
1 
1 
7 
t 
١ 
1 
7 
1 
' 
1 
1 
i 
1 
1 
1 
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Daily cover 
for landfill 


Fair: 
too clayey. 


thin layer, 
small stones, 
area reclaim. 


too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 


too clayey. 


Poor: 
too clayey. 


Poor: 
too clayey. 


Poor: 
too clayey. 


Poor: 
area reclaim, 
small stones. 


Fair; 


too clayey. 


Fair: 


too clayey. 


Poor: 
too clayey. 
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Søil name and 
map symbol 


31*: 
Urban land. 


32*: 
Fairlie------------ 


Houston Black------ 


33*: 
Fairlie------------ 


39, 


Konsil 


43, 44, li5---------- 
Konsil 


ዛ9*: 


Mabank 


TABLE 12.--SANITARY FACILITIES--Continued 


1 

i Septie tank 
i absorption 
| fields 


{Severe: 


| peres slowly, 
! depth to rock. 
i 

I 
iSevere: 

፥ peres slowly. 
5 

! 

{Severe: 

| peres slowly, 
| depth to rock. 
| 


ISevere: 


4 


| peres slowly. 


| Moderate: 

| percs slowly. 
y 

t 


| 
IModerate: 
| peres slowly. 


| Moderate: 

! percs slowly. 
1 

Moderate: 
| peres slowly. 
7 

1 

iSevere: 

| peres. slowly. 
1 

+ 

Į Severe: 

| depth to rock. 


Moderate: 


f percs slowly. 


1 

IModerate: 

| percs slowly. 
፥ 


4 
iModerate: 
1 


! percs slowly. 
' 

ISevere: 

i depth to rock, 


! percs slowly. 


{Severe: 
I depth to rock, 
| peres slowly. 


!Severe: 

| peres slowly, 
| wetness. 

፥ 

4 


See footnote at end of table. 


| Sewage lagoon 
1 areas 
፥ 
1 


| slope, 

| depth to rock. 
t 

4 

IModerate: 

| slope. 

[| 


V 
IModerate: 
seepage. 


1 
1 
+ 
0 
i 
IModerate: 
| seepage. 
i 
7 
| 
| 


iModerate: 
| seepage. 
| 


¡Moderate: 
| seepage. 


¡Moderate: 
! slope. 
t 
4 


Moderate: 
1 depth to 
| slope, 

! seepage. 


rock, 


IModerate: 
| seepage. 
4 
t 
(Moderate: 
| seepage. 
t 


iModerate: 
| seepage. 


tSevere: 


depth to rock. 


Severe: 


depth to rock. 


መመ መሙ مو‎ መ” መቁ መመ መሠወ 22:2-1: 


1 

i Trench 
i sanitary 
1 landfill 


Severe: 
too clayey, 
depth to rock. 


ISevere: 
too clayey. 


vere: 
oo clayey, 
epth to rock. 


acta 


iSevere: 
| too clayey. 


Area 
sanitary 
landfill 


fSlight----------- 


Severe: 
wetness. 


113 


IPoor: 


' 
t 
' 
t 
4 
t 
1 
1 


፥ 
t 
1 
1 
፥ 
1 
፥ 


+ 


t 
' 
1 


| 


፥ 
å 
፥ 
1 
, 
V 
[| 
1 


too clayey. 


Poor: 


too clayey. 


Poor: 


too clayey. 


Poor: 


too clayey. 


Fair: 


too sandy. 


Fair: 


too sandy. 


Fair: 


too sandy. 


Fair: 


too sandy. 


Poor: 


too clayey. 


Hair: 


| 


' 
' 
' 
1 


thin layer, 
too clayey. 


Fair: 


too sandy. 


Good. 


Fair: 


too clayey. 


Fair: 


thin layer, 
too clayey. 


Fair: 


thin layer, 
too clayey. 


Poor: 


too clayey. 
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TABLE 12.--SANITARY FACILITIES--Continued 


سم GER MN‏ اچ WISIN ን... ።.ቡ።ን ን ን‏ ا ېې سي 
Soil name 6 | Septic tank | Sewage lagoon | Trench | Area | Daily cover‏ 
map symbol | absorption | areas | sanitary | sanitary | for landfill‏ 
fields | | landfill | landfill |‏ | 
1 1 1 0 1 
| | | | | 
iSevere: IModerate: |Severe: (Severe: Poor:‏ -----------------51 
Mabank | peres slowly, | slope. | too clayey. | wetness. i too clayey.‏ 
wetness. | | | |‏ | 
| | | | | 
|Severe: IModerate: ISevere: ISlight--------- iPoor:‏ -------------53 ,52 
Normangee | peres slowly. | Slope. | too clayey. | | too clayey.‏ 
| | | | 
| | | | | ;*54 
Normangee--22---- |Severe: {Moderate: Severe: {Slight--------- iPoor:‏ 
peres slowly. | slope. | too clayey. | | too clayey.‏ | 
| | | | 
Urban land. | | | | i‏ 
| | | | 
ene Á... |Severe: IModerate: ISevere: iSlight--------- iPoor:‏ د دده مه 5589# 
Normangee | peres slowly. | slope. | too clayey. I | too clayey.‏ 
| ! | | 
|ISlight---------- |Severe: |Severe: ISlight--------- 16000,‏ ------22--------56 
Okay | | seepage. | Seepage | i‏ 
| | | | 
5T---.--------2----- ISevere ISevere: |Severe: |Severe: 1Good.‏ 
Oklared | wetness. | wetness, | seepage. | seepage. |‏ 
seepage. | | |‏ | | 
| 1 | | | 
| 1 | | | ;58% 
Oklared----------- |Severe: ISevere: iSevere: iSevere: Good.‏ 
wetness, | wetness, | seepage, | floods, |‏ | 
floods. | seepage, | floods. | seepage. |‏ | 
floods. | | |‏ | | 
| | | | | 
Kiomatia---------- iSevere: ISevere: iSevere: |Severe: |Fair:‏ 
floods, | floods, | floods, | floods, | too sandy.‏ | 
wetness. | seepage. | Seepage, | seepage, |‏ | 
wetness. | wetness. |‏ | | | 
| | | | | 
| | | | | .*59 
Pits | | | | !‏ 
| | | | | 
|Severe: ISevere: ISevere: ISlight--------- |Poor:‏ ----------2-2----60-2 
Purves | depth to rock, | depth to rock. | depth to rock. | | thin layer,‏ 
peres slowly. | | | | too clayey.‏ | 
t 1 y‏ 
Severe: {Severe: | Severe: {Severe i Poor:‏ | ------—-———-----$1-2 
Redlake | percs slowly, | floods, | floods, | floods ! hard to pack,‏ 
floods. ! | too clayey | I too clayey.‏ | 
| | 
63መመመመመመመመመመመ=>= i Severe: Moderate: Severe: ISlight--------- | Poor:‏ ,62 
Sanger | peres slowly. i slope. ! too clayey | | too clayey.‏ 
1 1 
i 1 1 0‏ 1 
Severe: | Moderate: i Severe: iSlight--------- |Poor‏ | وه سم وسم سم مومسم لا 
Sanger | peres slowly. | slope. | too clayey. | | too clayey,‏ 
large stones.‏ 1 | ! | | 
I 1 1‏ 
{Severe: i Moderate: (Severe: ISlight--------- {Poor:‏ ---------------.--6$5 
Speck Variant ነ depth to rock, | depth to rock, | depth to rock. | t thin layer,‏ 
peres slowly. | slope ! | | area reclaim,‏ | 
i i i i‏ 
6T------------ (Severe: {Severe i Severe: ISlight--------- |Poor‏ ,66 
Stephen I depth to rock. 1 depth to rock. ነ depth to rock. | | thin layer,‏ 
i 1 | | | too clayey.‏ 
t | | | i‏ 
۱۹٢٢ {Severe Severe: ISevere lPoor:‏ ----------------68 
Trinity | wetness, | wetness. | floods, | floods, | too clayey.‏ 
floods, | | too clayey, ¦ wetness. |‏ ! 
peres slowly. | | wetness. | |‏ | 
V‏ 
t‏ 
| | | ! | .*69 
Urban land | i i ! '‏ 
i i | | |‏ 


See footnote at end of table. 
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TABLE .12.--SANITARY FACILITIES--Continued 


1 1 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption i areas | sanitary i sanitary | for landfill 
| flelds 1 i landfill il landfill | 
| | ' ' I 
70, T1-------------- | Severe: IModerate: ISevere: ISlight-----------|Poor; 
vertel | peres slowly, | slope. | too clayey. i | too clayey, 
! ! | | | hard to pack. 
| | | | | 
17 ዉመመመመመመመመመመመሙመ--- መ= !Severe: (Severe: |Severe: |Moderate: [Poor : 
Vertel | peres slowly. | slope. | too clayey. | slope. 1 too clayey, 
| ! | | | hard to pack. 
| | | | ! 
T3------------------ iSevere: |Moderate: ¡Severe: ISlight-----------iPoor: 
Vertel | peres slowly. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
y | 4 | 
TE | | | | | 
Vertel-------------j Severe: iSevere: |Severe: IModerate: IPoor: 
| peres slowly. | slope. | too clayey. | slope. i too clayey, 
| | | | | hard to pack. 
1 4 ፡ + 7 
1 1 ! | | 
Urban land. | | | | | 
| i | | | 
T5--------------- ---|Severe: iSevere: |Severe: iSevere: 0۰ 
Whitesboro | floods, | floods, | floods, | floods, | 
| wetness. | wetness, | wetness. | wetness. i 
1 7 | | 4 
76: i | | | | 
Whitewright-------- ISevere: iSevere: ISevere: iSevere-----------|Poor: 
| depth to rock. | depth to rock. | depth to rock. | | thin layer, 
| | | | | area reclaim. 
i | ) | | 
Eddy--------------- ISevere: |Severe: ۱٥۷١٢ ISlight-----------|Poor: 
! depth to rock. | depth to rock, i depth to rock. i | area reclaim, 
i | small stones. | i ! small stones. 
i i | | i 
Howe---------------|Severe: | Moderate: i Severe: ISlight-----------|Fair: 
! depth to rock, | depth to rock, i depth to rock. i | thin layer, 
I ! slope, ! 1 1 too clayey. 
| | seepage. | | | 
TT*: i | i i i 
Whitewright-=-=-=----|Severe: iSevere: ISevere: |S&vVer&----------- (Poor: 
| depth to rock. | slope, |! depth to rock. | | thin layer, 
| | depth to rock. i i 1 area reclaim. 
i i i i i 
Eddy--------------- ISevere: (Severe: iSevere: IModerate: | Poor: 
I depth to rock. | depth to rock, i depth to rock. | slope. | area reclaim, 
i i slope, i i | small stones. 
| | small stones. i i I 
' ' i i i 
Howe--------------- iSevere: iSevere: i Severe: (Moderate: IFair: 
| depth to rock. | depth to rock, | depth to rock. | slope. | slope, 
i | slope. | i I thin layer, 
i | | t | too clayey. 
上 ' i LI 
784: | | i | 
Whitewright-------- ISevere: iSevere: iSevere: ISevere----------- | Poor: 
| depth to rock. | slope, | depth to rock. | | thin layer, 
i i depth to rock. | i | area reclaim. 
! i ' i i 
Gullied land. i | | | | 
i i i i i 
رو‎ | Severe: ISlight------- “---|Severe: |Severe: jPoor: 
Wilson | peres slowly, | 1 too clayey, I wetness. | thin layer, 
| wetness. i | wetness. i | wetness. 
i i | | i 
80--------.----.----- { Severe: IModerate: iSevere: ISevere: IPoor: 
Wilson | peres slowly, ¦ slope. | too clayey, | wetness. | thin layer, 
| wetness, 1 | wetness. | | wetness, 
| | | | | 


See footnote at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 


peres slowly. too clayey. 


! U ' | 

Soil name and l Septic tank | Sewage lagoon | Trench i 
map Symbol 1 absorption | areas | sanitary i 

! fields | ! landfill | 

| | | | 

618.5.መ=መመሙመ=መመ ووه‎ {Severe: ۱۹۰۲ iSevere: | 
Zilaboy i floods, ! floods, | floods, i 
L wetness, | wetness. | wetness, ! 

11 1 1 

| ! | I 

1 1 0 


Area 
sanitary 
landfill 


Severe: 
floods, 
wetness. 


SOIL SURVEY 


Daily cover 
for landfill 


Poor: 
too clayey, 
wetness. 


See description of the map unit for composition and behavior characteristics of the map unit.‏ ٭ 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 


k 1 
Soil name and i Roadfíll ) Sand i Gravel i Topsoil 
map symbol i 1 | i 
! ! ! 
A t r 
4 ፥ U 1 
i i i 1 
d-2-------------------- Poor: ¡Unsuited: ¡Poor: iPoor: 
Aledo i thin layer, | excess fines. | excess fines, | small stones, 
| area reclaim. | | thin layer. | area reclaim. 
1 | 1 | 
20====~ T----—-----2----- iPoor: |Unsuited: iPoor: { Poor: 
Aledo 3 slope, | excess fines. | excess fines, | slope, 
ነ thin layer, ! | tnin layer. ! small stones, 
! area reelaim. | i i area reclaim. 
H i ' l i 
Ñs iPoor: fUnsuited: {Unsuited: {Fairs 
Altoga | low strength, i excess fines. 1 excess fines. { too clayey. 
! shrink-swell. ! ! i 
4 1 I ፥ 
4====== = Poor: 108530 ۰٥۰ 4Unsuíted: lPoor: 
Aubrey | low strength. | excess fines. | excess fines. | thin layer. 
1 1 
5*: i | 1 ! 
ለህከየ6ሃ።”መመመሠመመመመመመጻመመመመ Poor: {Poor: {Unsuited: Poor: 
] low strength. | excess fines. | excess fines. ١ thin layer, 
i ! | | large stones. 
i 1 i 1 
Birome--------------- {Poor: lUnsuited: {Unsuited: {Poor: 
| thin layer, | excegs fines. | excess fines. | thin layer, 
| low strength. i 1 i large stones. 
i i 
69; H l i l 
سم رر رر رر ہہ وی ا‎ | Poor: {Poor: \Unsuited: | Poor: 
! low strength. ! excess fines. | excess fines. { thin layer, 
| ! : | large stones. 
1 
Birome--------------- (Poor: ¡Unsuited; jUnsuited: Poor: 
I thin layer, | excess fines. | excess fines. | thin layer, 
| low strength. { | | large stones. 
| | i 
Urban land, | 1 1 ! 
| i | | 
ችመመመመ=መመመመወወወወመወወወወመመመመወ | Poor: IUnsuited: ¡Unsuited: {Poors 
Aubrey | low strength. | excess fines. | excess fines. ! thin layer. 
i | | i 
B, 9--------- سا‎ mv =መ==1 Poor: lUnsufted: {Unsuited: jPoor: 
âustin | shrinkeswell, | excess fihes. | excess fines. 1 too clayey. 
| low strength. | | 1 
i | | 1 
104: | i i ] 
Austin------------ === i Poor: iUnsuited: |Unsuited: Poor: 
| shrinkeswell, | excess fines. 1 excess fines. 1 too clayey. 
| low strength. 1 | | 
| 1 
Urban land. i | t 1 
i 1 1 4 
11, 12-2-2----------- --}Fair: Poor: ¡Unsuited: Good. 
Bastrop 1 low strength. | excess fines. | excess fines. ! 
١ 
13, 11መመመወመወወወመመወመወመመወ=መጻመሯመ| Poor: lUnsuíted: {Unsuited: iFair: 
Bolar ! low strength, | excess fines, | excess fines. 1 excess lime. 
| thin layer. | 1 i 
' ! ! ! 
158: t i i t 
Bolare---2----------- iPoor; jUnsulted: ¡Unsuíted: iPoor: 
| low strength, | excess fines. 1 excess fines. I large stones. 
| thin layer. 1 ! ! 
1 1 


See footnote at end of table. 
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Soil name and 
map symbol 


Whitesboro---2-------- 
17, 18, 19, 20*------- 
Callisburg 


21, 22, 23------------ 
Crockett 


28: 
Crockett------------- 


Urban land. 


25, 26---------------- 
Crosstell 


27%; 
Crosstell------------ 


Urban land. 


31*: 
Fairlie-------------- 


Urban land. 


32*, 33*: 
Fairlie-------------- 


Houston Black-------- 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| 


Roadfill Sand 


1 
1 
1 
I 
' 
1 
1 
1 
] 
n 


| 
| 


Unsuited: 


{Poor: n 
excess fines. 


1 
| 
1 
| thin layer, | 
i area reclaim, | 
! ፥ 
| i 
1 


| 
1 
IFair: {Unsuited: 
| low strength. | excess fines. 
| | 
{Poor: {Unsuited: 
| low strength. | excess fines. 
' 
1 


| 
iPoor: 

| low strength. 
| 
Poor: 

shrink-swell, 
low strength. 


Unsuited: 
excess fines. 
Unsuited: 
excess fines. 


4 
I 
| 
! 
i 
i ا‎ 


suited: 


Poor: n 
excess fines. 


| shrink-swell, 

| low strength. 

i 

i Unsuited: 


IPoor: n 
excess fines. 


shrink-swell, 
low strength. 


U 
shrink-swell, xcess fines. 


low strength. 


(Fair: Unsuited: 
| area reclaim. 

| 

| 

¡Poor: Unsuited: 


low strength, excess fines. 


1 
1 
| shrink-swell. 
| 
1 
| 
| 
| 


Unsuited: 
excess fines. 


iPoor: 
| shrink-swell, 
| low strength. 
4 
' 
| 
1 
| 


Unsuited: 


xcess fines. 


IPoor: 

| shrink-swell, 
| low strength. 
! 


n 
e 


Unsuited: 
excess fines. 


iPoor: 

| shrink-swell, 
| low strength. 
| 

| 
{Poor: 

| low strength. 
| 
| 
i Poor; 

| low strength. 
| 


Unsuited: 


n 
excess fines. 


Unsuited: 


1 
4 
| 
| 
' 
I 
' 
1 
| 
| 
' 
1 
I 
| 
! 
) 
| 
| 
' 
1 
' 
I 
1 
1 
| 
| 
+ 
1 
| 
| 
1 
' 
| 
t 
1 
I 
| 
| thin layer, | excess fines. 
1 
1 
| 
1 
1 
+ 
| 
t 
፥ 
4 
1 
| 
| 
1 
| 
| 
| 
| 
| 
| 
1 
I 
| 
+ 
| 
' 
' 
1 
' 
1 
' 
l 
| 
| 
1 
1 
| 
1 
| 
| 
{Un 
| excess fines. 
| 


See footnote at end ዕየ table. 


Gravel 


Poor; 
excess fines, 
thin layer. 


Unsuited: 
excess fines. 


suited: 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 
excess fines, 
small stones, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Suited: 
xcess fines. 


Un 
e 


Unsuited: 
excess fines, 


suited: 


Un 
excess fines. 


SOIL SURVEY 


Topsoil 


Poor; 
small stones, 
area reclaim, 


a 
thin layer. 


a 
thin layer. 


oor: 
thin layer. 


oor: 
thin layer. 


hin layer. 
hin layer. 


Poor; 

thin layer, 
excess lime, 
small stones. 


Fair: 
too clayey. 


Poor; 
too clayey. 


نم 

هې 
۹ 
o‏ 


618797 
oor: 
too clayey. 
air: 
too sandy. 


too sandy. 


GRAYSON COUNTY, TEXAS 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 
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Lindys---------------- 


Urban land. 


Poor: 
low strength. 


Poor: 
shrink-swell, 
1 


ow strength. 


U 


nsuited: 
excess fines. 


suited: 
xcess fines. 


دج 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Fair: 
too ۰ءء‎ 


Poor: 
too clayey. 


' | 0 
Soil name and | Roadfill | Sand i Gravel i Topsoil 
map symbol | | i | 
| | | | 
I | 
I ' 
I | 
36%: | | 
Urban land. | | 
4 | 
4 l 
37*-----------.2-------|Poor: ¡Unsuited: Unsuited: Fair: 
Gasil | low strength. | excess fines. excess fines. too sandy. 
' 1 
1 1 
38------ — 1Good------------- ----|Poor: Unsuited: Fair: 
Heaton i | excess fines. excess fines. too sandy. 
፡ 
' 
39, HO (Poor: Unsuited: Unsuited: Poor: 
Heiden | shrink-swell. excess fines. excess fines. too clayey. 
1 
I 
g1------ -T---------- ---iPoor: Unsuited: Unsuited: Poor: 
Howe I low strength, excess fines. excess fines. excess lime. 
| thin layer. 
t 
f 
ህ፡ 2መመመመመ= ----------- ~- Poor: Unsuited: Unsuited: Poor: 
Konsil i low strength. excess fines, excess fines. too sandy. 
, 
' 
43, NU, 9.መመጮመመመመመመመመመመ Poor: Unsuited: Unsuited: Good. 
Konsil | low strength. excess fines. excess fines. 
i 
46, 9:”መመመመመመመመመመመመመመመመ Poor: Unsuited: Unsuited: Poor: 
Lewisville | low strength, excess fines. excess fines. too clayey. 
| shrink-swell, 
4 
1 
ከበራ - - ሓመ =መመመሙመመመ መመመመመመመመመ Poor: Unsuited: Unsuited: Fair: 
Lindy { low strength. excess fines. excess fines. too clayey. 
| 
t 
49%: | 
| 
| 
| 
1 
| 
| 
1 
1 
V 
' 
1 
1 
| 
1 
1 
| 


Normangee 


54%; 


Normangee------------ 


Urban land. 


57---------- NE 


Oklared 


58*: 


Oklared------ 


Kiomatia------------- 


tPoor: 
shrink-swell, 
low strength. 


Shrink-swell, 


' 

1 

i 

: 

1 

| 
¡Poor: 
' 

I 

١ low strength. 
| 

1 

| 

i 

1 


I 
iPoor: 

shrinkeswell, 
low strength. 


, 
| 
1 
0 
7 
1 
1 
/ 
1 
' 
1 


I 
(Fair: 
I low strength. 
| 

۱۲۵۳۰۶ 

low strength. 


See footnote at end of table. 


Good-------.-----2------ 


Good--------~--------- 


1 


suited: 
xcess fines. 


® 3 


suited: 
xcess fines. 


ወ= 


suited: 
xcess fines. 


os 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


or: 
xcess fines. 


oo 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
‘excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Poor: 
too clayey. 


Poor: 
too clayey. 


Poor: 
too clayey. 


Fair: 
thin layer. 


Good. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


፡ 
١ 
4 
map symbol i 
Y 
t 


ee ee tar å ee mm må ov oe ee He mik ee‏ کت eh‏ سے 


4 
1 
59*. i 
Pits | 
+ 
4 
60------ —— sm. poor: 
Purves 1 shrink-swell, 
i thin layer. 
1 
1 
5 [ ዴ መመ መመመውመመመመመመመመመመመ IPoor: 
Redlake | low strength, 


I shrink-swell. 
1 


1 
62, 63---መመመመመመመመመመመመወመ | Poor: 
Sanger | shrink-swell, 
low strength. 


i 
i 
رر ده لأ‎ ne POON: 
Sanger | shrink-swell, 
5 
: 
3 


low strength. 


65---2------- መመመመወመመመወሠወው Poor: 
Speck Variant area reclaim, 
low strength. 


66, 67----------------|iPoor: 
Stephen | thin layer, 
1 low atrength. 


68----------- = | Poor: 

Trinity low strength, 
shrink-swell. 

59*., 

Urman land 


Vertel 


| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
H 
i 
749: i 
H 
i 
i 
i 
| 
i 


shrink-swell, 
Vertel---—eeee (Poor: 
low strength, 
shrink-swell. 
Urban land. 
=== === Poor: 
Whitesboro | low strength. 
LI 
1 
76%, 778; | 
Whitewrightess-es----iPoor: 


| thin layer, 
low strength. 


i 

1 

iFair: 

| thin layer, 
i 

4 

i 


Eddy----- eere mL 


area reciaim. 


8096 መመመመመመመመመመወመመመመመመመ Poor: 
{ low strength, 
{ thin layer. 


T8*: 
Whitewrightee--------]Poor: 
thin layer, 


low strength. 


Gullied land. 


ሙ= መጭ — ፌመ ጨጩ መ5 መመ መመ 


See footnote at end of table. 


Sand 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


ጨው መጨ وو وو ای سه ون مه‎ 아아 وم موي‎ GT ټوو ټوو وه عون سم‎ des. 


¡Unsuited: 
excess fines. 


መ= ጨመ መ መ نه‎ 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


"Unsuited: 
excess fines. 


¡Unsuited: 
1 excess fines. 


Unsuíted: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


i wa 


Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


iUnsuited: 
1 excess fines. 


መጭ መሙ ጨፊ 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


iUnsuited: 
! excess fines. 


<= må بی‎ ‹‹ “ቁሙ وم‎ ጨመ ዉጡ መመ سے‎ 


Unsuited: | 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 
excess fines, 
small stones. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


مسل خو Lr‏ سا mar DL LU‏ سه هش 오오 오오 ይዜ‏ سم 


SOIL SURVEY 


Topsoil 


Poor: 
too clayey, 
thin layer. 


i Poor: 
too clayey. 


Poor: 
too clayey. 


Poor: 
too clayey, 
lerge stones. 


Poor: 
thin layer. 


1 
| 
: 
1 
i 
4 
4 
| 
| 
| 
1 
1 
| 
| 
1 
1 
i 
| 
1 
| 
E 
1 
1 
| 
i 
i 
H 
| 
JPoor: 

i too clayey. 
Poor: 

1 too clayey. 


Poor: 
too clayey. 


Poor: 
too clayey. 


e 
o 
o 
a 


Poor: 
excess lime, 
area reclaim. 


Poor: 

thin layer, 
excess lime, 
small stones. 


Poor: 
excess lime. 


Poor: 
excess lime, 
area reclaim. 


EDMUND MUI مرش سام وم‎ MAE 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


1 
Soil name and 1 Roadfill Sand Gravel Topsoil 
map symbol H 
፥ 
1 
, 


وغه መመ‏ سو 


1 wetness. 
LI 
1 


መመ መመ መመ መወ መ። ህመ መወ መመ سه‎ መቁ ወቕቱ መጫ በጨ በሠ ایم‎ 


: 
1 
79, 80መመመመመመመመመመመመመመመ> Poor: Unsuited: ¡Unguited: Poor: 
Wilson i shrink-swell, excess fines. | excess fines. | thin layer, 
i low strength, 1 1 wetness. 
| wetness. i 1 
i 1 | 
1 .--መመመጭመመሙመሙሙመመመው «=== Poor: Unsuited: ¡Unsuited: iPoor: 
Zilaboy i low strength, excess fines. I excess fines. i too elayey, 
i shrink-swell. i 
1 
| 


سے ےس  Í "가가 8A O GG ——————— UR U——SS Ss mmm መ ው‏ سم 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


——— r —— tv ov ا اا سا‎ ser 


"slight," "moderate," and "severe." 
UU p Limitations for-- 
Soil name and | Pond T Émbankments, - 
map symbol i reservoir | dikes, and 
_ areas 4 levees 
一 一 -一 一 一 -一 一 ND መመ ችን هق‎ 
| | 
A iSevere: iSevere: 
Aledo | depth to rock.| thin layer. 
| y 
| | 
mm. --|Moderate: iModerate: 
Altoga | seepage. | unstable fill. 
1 
t 
ا ہس تد سے سا امہ پا‎ iSlight--------- iModerate: 
Aubrey | | thin layer, 
| | hard to pack. 
1 ' 
t I 
5*: | | 
Aubrey-------- -2--|iSlight--------- (Moderate: 
| | thin layer, 
i | hard to pack 
1 ' 
t 1 
Birome---------- [Severe iSevere: 
| depth to rock.| large stones. 
' i 
6#: | | 
እህከየ6ሃኛመመመመመመመመዛመሙ iSlight--------- (Moderate: 
! | thin layer, 
| | hard to pack. 
1 1 
1 l 
Birome---------- |Severe ¡Severe: 
| depth to rock.| large stones. 
1 1 
' 1 
Urban land. i i 
| 1 
' t 
Ph گت رت رر رر‎ ISlight--------- ¡Moderate: 
Aubrey | | thin layer, 
| | hard to pack. 
1 I 
| 1 
B, 9-------------- iModerate: iModerate: 
Austin | depth to rock.| hard to pack. 
| | 
| | 
10*: | | 
Austin---------- ¡Moderate: ¡Moderate: 
| depth to rock.| hard to pack. 
| | 
Urban land. | | 
I ' 
1 ' 
11, t2----- -ሥ--“መመመ iModerate: ISlight--------- 
Bastrop | seepage. | 
' | 
| i 
13------.--------- iSevere: Moderate: 
Bolar | seepage. | thin layer. 
1 ' 
I ! 
L {Severe: Moderate: 
Bolar ¦ seepage. | thin layer. 
| | 
15*: | 
Bolar----------- ISevere: iModerate: 
| seepage. { thin layer. 
1 |) 
I 1 
Aledo----------- ISevere: iSevere: 
1 depth to rock.| thin layer, 
1 1 
፡ | 
l | 
16*: | | 
Bunyan---------- i Moderate: Moderate: 
| piping. 


| seepage. 
1 
1 


See footnote at end of table. 


—— — 


' 
| Drainage 
l 
t 


Not needed 


Not needed 


Not needed 


Not needed 


Not needed----- 


Not 


Not needed----- 


Not needed----- 


Not needed 


t 
t 
1 
t 
1 
1 
1 
1 
4 
LI 
1 
1 
' 
t 
| 
+ 
| 
1 
1 
| 
1 
1 
| 
1 
| 
1 
| 
| 
i 
1 
t 
| 
| 
1 
1 
I 
1 
' 
t 
1 
] 
| 
1 
1 
1 
¡Not 
| 
| 
| 
| 
1 
1 
| 
1 
' 
፥ 
+ 
' 
' 
' 
' 
| 
1 
I 
| 
1 
y 
t 
| 
t 
| 
ነ 
1 
1 
0 
| 


Not 


Depth to rock 


Depth to rock 


Depth to rock 


Not needed----- 


Not needed----- 


፪ 
| Irrigation 


——————— AAA A —— ااا‎ mm mr an 


| 

¡Rooting depth, 
| droughty, 

| slope. 

1 

1 

¡Complex slope, 
| erodes easily. 
' 

I 

፥ 


¡Slow intake, 
| soil blowing, 
| peres slowly. 


¡Slow intake, 

| large stones, 
| peres slowly. 
' 


t 
¡complex slope, 
i large stones. 
' 
' 


¡Slow intake, 
| large stones, 
| peres slowly. 


iComplex slope, 
large stones. 


Slow intake, 
soil blowing, 
peres slowly. 


{Slow intake, 
| rooting depth, 
| Slope. 

1 

| 

| 

፻ 

1 


ISlow intake, 
rooting depth, 


1 
1 
| Slope. 
' 
I 
| 
| 


1 

lFast intake, 
Soll blowing, 
slope. 


Excess lime---- 


Excess lime---- 


Excess lime---- 


| 
| 
| 
| 
| 
I 
! 
| 
| 
| 
| 
| 
| 

IRooting depth, 


1 


i droughty, 
| slope. 


"Features -affecting--- ED 


SE Terraces 
and 


' 

1 

|. diversions 
9028 


| 

¡Depth to rock, 
| small stones, 
slope. 


Favorable------ 


'Slope, 
depth to rock, 
soil blowing. 


Large stones, 
slope. 


Large stones--- 


Large stones, 
slope. 


Large stones--- 
Slope, 


depth to rock, 
soil blowing. 


Depth to rock 


Depth to rock 


Soil blowing--- 


Favorable------ 


Large stones--- 


Depth to rock, 
small stones, 
slope. 


Not needed----- 


SOIL SURVEY 


See text for definitions of 
Absence of an entry indicates that the soil was not evaluated] 


Grassed 
_Naterways___ 


Droughty, 
rooting depth. 


4 
, 
1 
i 
| 
1 
1 
| 
| 
| 


t 
Favorable. 


Percs slowly. 


Large stones, 
slope, 
depth to rock. 


Large stones. 


Large stones, 
slope, 
depth to rock. 


Large stones. 


Peres slowly. 


Depth to rock. 


Depth to rock. 


Erodes easily. 


iFavorable. 


tFavorable. 
Large stones. 
Droughty, 


1 
i 
1 
i 
1 
4 
1 
t 
1 
1 
| 
| 
| rooting depth. 
' 
' 
' 
t 
1 
i 
፥ 
4 
| 
t 
t 


Favorable. 


Houston Black---- 


34，35------------ 


Gasil 
36%; 


Gasil----------- 


Urban land. 


39, 
Heiden 


depth to rock. 


Slight--------- 


Moderate: 
seepage. 


-iModerate: 
seepage. 


1 
' 
| 
1 
1 
i 
1 


IModerate: 
| seepage. 
1 

1 

|Severe: 


seepage. 


hard to pack, 
unstable fill. 


Moderate: 
compressible, 
unstable fill. 


Slight 


Slight--------- 


Slight 


Moderate: 
erodes easily, 
thin layer. 


Moderate: 
unstable fill, 
shrinkeswell. 


Peres slowly--- 


Not needed 


Not needed 


z 
o 
et 


needed 


= 
o 
er 


needed 


Not needed 


peres slowly. 


I 

1 

+ 

| 

y 

| 

¡Slow intake, 
1 

I 

' 

| 

iSlow intake---- 
7 

i 

| 
1 

1 

1 


¡Fast intake---- 
1 
1 
1 
I 
' 


0 

¡Fast intake---- 
| 

0 

' 

| 

| 

¡Fast intake---- 
| 

| 

| 

¡Fast intake, 


Soil blowing, 
droughty. 


¡Slow intake---- 


Percs slowly--- 


Favorable 


Favorable 


Favorable 


Too sandy, 
erodes easily, 
Soíl blowing. 


Peres slowly--- 


Peres slowly. 


IFavorable. 


IFavorable. 


Favorable. 


erodes easily. 


Percs slowly. 
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TABLE 14.--WATER MANAGEMENT--Continued 
m [ Limitations for-- H A ” Features affecting-- S uu 
Soil name and | Pond | Embankments, 1 1 | Terraces | 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | Grassed 
L areas i levees |. 그 EPA | diversions | waterways 
1 1 1 1 ' 
| : | | | | 
L 1 1 1 1 t 
16%: i i | ! | i 
Whitesboroe------ Moderate: IModerate: IFloods, iF1oods, ¡Not needed----- ‘Favorable. 
¦ seepage. | wetness. | wetness. i wetness. i i 
' 1 1 1 4 1 
4 1 1 1 1 1 
17, 18, 19, 20*---jSlight----- ----|Slight---------|Not needed-----|Percs slowly---iFavorable------ ¡Favorable. 
Callisburg | | | i | i 
i i I | | i 
21, 22, 23-==-====(Slight------===jModerate: {Not needed-----|Percs slowly, {Peres slowly, {Percs slowly, 
Crockett | unstable fill, I rooting depth, | erodes easily. erodes easily. 
t compressible. | | erodes easily.t i 
V | 4 I ' 
i 1 4 t t 
208: i | i ' | 
Crockett---------|Slight---------iModerate: ¡Not needed-----|Percs slowly, ¡Peres slowly, {Peres slowly, 
| unstable fill,} I rooting depth, | erodes easily.; erodes easily. 
| compressible. | | erodes easily. i 
i ' 4 4 ' 
' i 1 I y 
Urban land. | | | | | 
| | | | | 
25, 26------------ iSlight--------- Moderate: iNot needed----- {Slow intake, IPercs slowly, {Peres slowly. 
Crosstell | unstable fill.; | peres slowly. | slow intake. | 
7 | 1 t t 
1 [ I t 1 
eg": | | | i | 
Crosstell-------- tSlight--------- Moderate: ¡Not needed-----¡Slow intake, iPercs slowly, {Peres slowly. 
| unstable fill.| | peres slowly. | slow intake. 
1 ፥ 1 4 1 
1 | 1 1 1 
Urban land. | | i i ' 
[ ١ ፡ 1 t 
t I 1 1 I 
28- حم سس هه‎ | Severe: Severe: ¡Not needed-----jRooting depth, {Depth to rock, iDroughty, 
Eddy | depth to rock.| thin layer. | | droughty, ¦ small stones. | rooting depth, 
| | | slope. | | Slope. 
| I | ፡ | 
| 5 1 $ 1 
29, 30*-----------(Slight---------|Moderate: IFloods, iFloods, [Not needed----- ¡Not needed. 
Elbon | compressible, | percs slowly. ¦ slow intake. i | 
| unstable ያ111. | | ' | 
| ! | ! | 
312 | | | i | 
Fairlie---------- Moderate: Moderate: ¡Not needed----- ¡Slow intake, IPercs slowly---iPeros slowly. 
depth to rock.| hard to pack, | peres slowly. | | 
unstable ያ111. | | | 
I 7 | 
4 1 1 
Urban land. | | | 
4 ^ ' 
t t | 
32*, 338: | | | 
Fairlie----------j|Moderate: Moderate: ¡Not needed----- {Peres slowly---iPercs slowly. 
1 4 y 
| | ' 
I I 1 
€ 4 | 
t 1 1 
| i | 
i | | 
i | | 
4 1 1 
' 1 ! 
1 [1 |! 
i I 
1 Li 
1 1 
1 Li 
I 4 
' ፥ 
1 ' 
' ' 
1 ' 
i i 
| | 
4 | 
1 t 
| | 
LI ' 
' t 
1 11 
' 1 
| 1 
| i 
1 ' 
4 t 
1 | 
! 1 
| | 
| | 
| | 
| | 
| | 


See footnote 


at end of table. 
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1 
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1 
y 
l 
١ 
t 
4 
4 
፥ 
! 
| 
IDroughty, 
1 
I 
' 
1 
' 
1 
1 
1 
7 
i 
^ 
t 
' 
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See footnote at end of ta 


ble. 
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TABLE 14.--WATER MANAGEMENT--Continued 


i 


, 0 7 [181585 tations _ for-- 17 TTT Features affect ting OO 
Soil name and | Pond — 1 Embankments, | TT Terraces pe 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and H Grassed 
EEE A ھا ا‎ . 160608 | À l diversions _ I  waterways __ 
TT | | ፕ 1 1 
i i i 1 i i 
a iSevere: Moderate: ¡Not needed----- iSlope, (Favorable===---- iDepth to rock, 
Howe | seepage. | thin layer. | | rooting depth. | | 
| | | | 
42, 43, 44, U5---- Moderate: iModerate: ¡Not needed----- {Erodes easily  iFavorable-----—- ¡Favorable. 
Konsil 1 Seepage. Í piping. I i i i 
D | 1 1 i 
86, 8”ዓመመመመመመመ=መ =-~- (Moderate: Moderate: IFavorable------ iFavorable------ iFavorable------ ¡Favorable. 
Lewisville | seepage. | unstable 7 | | i 
4 i 
1 1 
کت ئن‎ -_ {Severe: ¡Moderate: ¡Not needed----- ¡Rooting depth, ¡Rooting depth  !Rooting depth. 
Lindy I depth to rock.} piping, | | slow intake. | i 
i 1 thin layer. i i | 
| | i i 1 i 
49%; i | i i | 1 
Lindy------------ iSevere: IModerate: ¡Not needed-----|Rooting depth, {Rooting depth iRooting depth. 
| depth to ዮዐ5፪. | piping, i I slow intake. | 1 
| | thin layer. i | 1 H 
i | ! i 1 i 
Urban land. i | | | ! | 
1 
I Li E |] 1 
50, 51------------ 15118! ከሙመመመመመመመመ4 Moderate: iPeres slowly---|Slow intake, ¡Peres slowlìy---|Percs slowly. 
Mabank ! 1 unstable "| | percs slowly. | i 
1 | 4 i 
52, 53------------iSlight-------- ¡Moderate: ¡Not needed----- ¡Peres slowly, ¡Slow intake, ¡Peres slowly, 
Normangee i I unstable fill.] | slow intake, | erodes easily,i erodes easily. 
i | 1 | erodes easily.{ peres slowly. | 
| i i | | i 
sue; | | H 1 | i 
Normangee-------- 1Slight--------- Moderate: Not needed-----iPeros slowly, {Slow intake, lPercs slowly, 
| | unstable 11 | slow intake, ገ erodes easily,{ erodes easily. 
| l 1 | erodes easily. percs slowly. | 
| | 1 1 ' | 
Urban land | i | ! ! | 
1 1 
55.7ጮ6ሙመመመመሙመመመመመመሙሙ iSlight--------- iModerate: [Not needed-----jPeros slowly, {Slow intake, iPercs slowly, 
Normangee | 1 unstable የ141. | | slow intake, | erodes easily,| erodes easily. 
H i | i erodes easily. 1 percs slowly. i 
1 i | 1 4 
56---—------------2- Severe: Moderate: ¡Not needed----- |Favorable------ iFavorable------ Favorable. 
Okay 1 seepage. I -unstable fíll,| 4 i | 
| | piping. | | | I 
4 
Berro {Severe: {Moderate: {Not needed----- |Favorable------ ¡Not needed-----|Not needed. 
Oklared | seepage. | unstable f411,! | i | 
| | piping. | 1 | | 
i 1 ! i i 4 
58*: | i i 1 | 
Oklared-------—--- TSevere: Moderate: ¡Not needed----- jFloods--------- ¡Not needed===== Not needed. 
f seepage. f unstable fill,j i i 
H | piping. i | | 1 
i i ' | | 4 
Kiomatia---------|Severe: Severe: IFloods------.-- iDroughty, iFavorable------iDroughty. 
| seepage. 1 piping. ] { floods, | I 
| | | | fast intake. | | 
| | | i | i 
59*. | | | | i 1 
Pits | | 1 i 1 i 
60---------------- Severe: Severe: {Depth to rock {Droughty, {Depth to rock {Rooting depth, 
Purves î depth to rock.| thin layer. ! I rooting وه‎ ! droughty. 
H | 1 1 
61------..--------- ISlight---------lModerate: ¡Floods, ISlow intake, {Peres slowly---jPercs slowly. 
۸6 16 i | unstable fill,| percs slowly. | floods. 1 { 
1 | compressible. 1 | | | 
| i t | 
62, 63------------ |Slight--------- (Moderate: ISlope, ¡Slow intake----|Percs slowly---lPercs slowly, 
Sanger | 1 unstable የ111, | percs slowly. | i I slope. 
| | compressible. | | I 
1 | | 
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Tr 


Soil name and 
map symbol 


inity 


69%, 


Ur 


70, 
Ve 


ban land 


71, 72, 13---- 
rtel 


TAR; 


Ve 


Ur 


Wh 


rtel 


ban land. 


itesboro 


T6*: 


ዘከ 


itewright 


77%: 


78%: 


Wh 


Gu 


53 


itewrlght------ 


llied land. 


laboy 


一 一 一 一 一 一 一 一 一 一 一 一 
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TABLE 14.--WATER MANAGEMENT--Continued 
፡-””ር፤81፪851988 For 1 Features affecting-- سس مہ _۔‎ 
0 “Pond | Embankments, | T Terraces | 
| reservoir | dikes, and | Drainage { Irrigation | ጸበ4 | Grassed 
ok areas 1 leves VL å nt. diversions | waterways - 
| | ig m j | 
! 1 ' 1 ' ተ 
iSlight--------- Moderate: ¡Not needed----- ¡Slow intake, ¡Large stones, {Peres slowly, 
| | unstable fill,! f slope. f slope, | slope, 
| | low strength. | | | percs slowly. I large stones. 
' ' 
1 ፥ i 1 
ISevere: ISevere: [Not needed----- Peres slowly, {Depth to rock, Rooting depth, 
| depth to rock.} thin layer. | | rooting depth. 1 percs slowly. i percs slowly. 
፣ 
t ۱ ' 
rSevere: iSevere: ¡Not needed----- (Slope, {Depth to rock, iRooting depth, 
| depth to rock.i thin layer. i | rooting depth,i rooting depth. | depth to rock. 
' t i | slow intake. | | 
H | | F i | 
{Slight--------- IModerate: IPercs slowly, Peres slowly, {Floods, iWetness, 
H | compressible, i floods. | wetness. | wetness, | percs slowly. 
| r unstable የ111. 1 i | peres slowly. | 
i i | | | | 
i t | ፥ | | 
{ ፥ | | | t 
| i | | | i 
iSlight--------- Moderate: ¡Not needed----- {Peres slowly, Peres slowly---iPercs slowly. 
i ¦ compressible, | ¦ slope. | i 
| I unstable fill. | ! | i 
| | | i ' ' 
| i i | | | 
(Slight--===-=-= Moderate: | 865 needed----- !Peres slowly, {Peres slowly---|Percs slowly. 
| | compressible, | | slope. | | 
| t unstable fill.} 1 1 i 
| i | i i i 
| r | ' | ፥ 
| i | i i | 
iModerate: iModerate: IFloods, IFloods, iNot. needed----- tFavorable. 
| seepage. | wetness. | wetness. ! wetness. | | 
1 | i ' | | 
| ! i | | | 
ISevere: ¡Severe: [Not needed----- IRooting depth, {Depth to rock {Rooting depth, 
| depth to rock.| thin layer. i | slope. 0 | depth to rock. 
| | i i i i 
iSevere: iSevere: iNot needed----- ¡Rooting depth, ¡Depth to rock, iDroughty, 
I depth to rock.| thin layer. i | droughty, ! small stones. | rooting depth, 
i | i | slope. i | slope. 
| I ' | i ! 
ISevere: Moderate: ¡Not needed----- Slope, {Favorable------ {Depth to rock. 
! seepage. | thin layer. | | rooting depth.i | 
1 | | | ፥ | 
i i i i i | 
¡Severe: iSevere: ¡Not needed----- [Rooting depth, ¡Depth to rock, {Rooting depth, 
| depth to rock.| thin layer. ፣ | slope. | slope. | 81989, 
i | ' H i | depth to rock. 
| ኑ i i i i 
Severe: Severe: ¡Not needed----- {Rooting depth, [Depth to rock, jDroughty, 
| depth to rock.) thin layer. i | droughty, ! small stones. ፲ rooting depth, 
' | | | slope. i | slope. 
t ' | | i | 
iSevere: IModerate: [Not needed-----{Slope, lFavorable------ Slope, 
| seepage. i thin layer. I | rooting depth. i | depth to rock. 
| | | | 
| i | | 1 i 
¡Severe: ISevere: iNot needed----- ¡Rooting depth, ¡Depth to rock iRooting depth, 
i depth to rock. thin layer. 1 i slope. | | depth to rock. 
1 ' 
t U I U 1 
| ' ' | i 上 
1 i | i l i 
ISlight------- ~~{ Severe: ¡Peres slowly---|Percs slowly, {Peres slowly, {Peres slowly, 
| | wetness. i î slow intake, | wetness. | wetness. 
፥ ' | | wetness. H i 
i i | i ' i 
ISlight------- == Moderate: (Floods, ¡Slow intake, {Not needed-----jPercs slowly, 
| | hard to pack, | percs slowly. | peres slowly, ! | wetness. 
| | wetness. ነ | wetness. i i 
ee 2... ፌ i 081 WS si ፤ نره کن‎ 


# See description of the map unit for composition and behavior characteristies of the map unit. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated] 


> means more than. 


[The symbol < means less than; 


> 
| 1 D x! o o o — o co eo mu co 
| dr! 의 یہ ' یہ یہ‎ 1 m mom ~ mi م‎ ma ፦ Dan | ፦ وه‎ 
| coo 1 1 1 1 ፥ 1 | 1 It ' ፥ 1 1 1 ١ 1 1 1 1 
여여 Ci co co [ co t o ما‎ ል o! a. وه‎ n. ہا ہا‎ ' a. °! 
وس یم‎ Ñ c z e z یر سپا = رد‎ = a 
i 
| 7 
| v» o o o — ፀጋ o o mu o 
loan [B + + 1 = ' mn x un wo 1 un وي‎ o mæ [| صا‎ Og 
| 358 io 1 1 1 ۱ ' I 1 N 11 N "t የጣ 14 1 የህ te 
| بي‎ [al o o [ o | n o v ei v -i v mo 1 v — 1 
| im m m የግ m m = = mm = 
0 | ATN Dru Due د نه‎ x ar 7 2 ee 9 337 
| ! = u un ^ am ها‎ ta صا ها‎ un No فا‎ wn 
١ © ፦ m 1 m ' > O un ot un ኩ- 1 un t—o ' ح كا‎ 4 
| | ወ 0 ' ' 1 ' t 1 1 11 1 1 1 1 Ll 1 1 ፡1 
Ino | یہ‎ o iun | un t ° Ww o — 1 o -i o ፦ር3 | <= ሙ 1 
ic ! | E حم‎ - o “o صا إلى‎ A صا‎ m un 于 N n 
په‎ | |-- -=J-- —— لاح‎ ሙመሙመሙመ መሙ መመ جج‎ Te me Se نام ټوم می موم هوه ومعم‎ ar mm Le عام‎ mm mr de 
fu ١ | o o o o o o 
In ti | o o o o o o o un o o oo شا‎ o 
uo ol ہ‎ ጩ 1 un [ ፦ لت ہم‎ _ | o — db a -~ 1 co =i 
ja al ፓ1 1 ' ' ' 1 ' 1 1 ' 1 1 1 1 , ' 1 ' ' 1 1 
| &l 1 non ' ہی‎ i o o o وب‎ o وه‎ un oo [ o o 
io إلى 1 ات‎ nn ፦ ም o لت‎ us هام‎ ኣጋ لت‎ 
[o0 مھ‎ TITT OT sm Tm EIT OG AE me em =e ír سی‎ ዓመ 
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i al 
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د‎ QA حا‎ o uw ፣ 1n ' ' إلى 1 ها‎ om ' un 1 
kE aH 
|| | wo سو‎ 
| ወጋ | 1 ፡ 1 
5 E < mo 0 o wo El Ed ፓ ہے‎ < = 
o = = 1 ' ፓ 1 1 [ [ 1 wi 1 wr 1 ! ' w 1! 
A) ص‎ ~ A 1 nu 1 “t— سمج‎ oN 11 aN 1 1 - - ~ ' ده‎ ' 1 
2| < = ar ' وه‎ 1 DV 101 = و = اید 1 = وم‎ ww 1 = 1 ኡ I 
aj < | 1 تل ' < 1 / < 1 <( <= < ' سل‎ ' 1 ' < ' 
ol | هه < < ہے په‎ < < < = <= < < < <= 
E 
= © 
val o - == "om = መዉ - a 
四 | به‎ o o t tå / x= ሯ بک‎ 3 2 t [SE SE W 94 ro ' od = 
al € o a ' e 1 o NENOV I Az od NE oo 1 NE oO! 
ېم‎ m | ፥ [ 11 1 ፡ 1 1 It ' 11 , 
o| ፎ TO ٠ - - "JE = TE. ~ تد =" ~ >= للت‎ = 
= 490 o sd s aou. عد ب ل نت ضع‎ Q 13 Z. 3 ENUE. 
o (3 e S oO = o Y o 2 oo [2] o 
> > 1 ' > 1 > > > 1 
ho. ኤ . 1 E t ቭ። ፥ ks] c D ፣ 
ወ ve ve ' « ፥ 2 1 ፎ rå E ' 
ኤ > >> gG >> 6 ' ° ' ጩ ' G o o 1 
2 © መብ ٥ ہے‎ ር) t = ፣ n 1 n o n 1 
ጋ ېم‎ መ “ሥመ ہے‎ “መ t - > > ' ' > > > oo ' 
* o oes oe , mm ې‎ > ፡ o ' o UU 0 وو‎ ጋ جم‎ v ص‎ 
o 그 م‎ > - > ወ>>ጄጀ። E Ania D ioe c IDG’. c SEA ወወ © - ፎ 19 ㆍ 
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a VE ہے سه‎ >> < L >= EE 4ፎኤ > E ICS ጨፎ - ->E p يك نه‎ 도 -E ISL 
63 | > G بح‎ G و نه‎ ኤጨወወዉሠሀንጋ > PHON o >+ DU co m0 ca قد مع‎ ወ دوک‎ ወ ፒ co >+ = 
> ! VCOLALOUO LALOO mU و وبہبہ‎ c ooo oo ago oo نه نه غه بےوہ تہ‎ O oo «uo 
t. ېم‎ ርጋ O مم‎ ር) دو‎ vo وم‎ w © rd ہے 43 ور © پس ې ہے ہے رپ لست‎ ro. 42 ہے ہے ہے‎ ር] ሥ] ፡3 25 ضع د‎ D م ن0 ېم ہے‎ 
- 2 ح‎ = > = o ሠ) حا‎ ox n Ox Y oo 中 n ox 
ድ یہ‎ Cu Nu an wo No no us ao 
» ہہ‎ ፦ eo ፦ የግ o = مه‎ wo mo co هه‎ m `D ወጩ 
a. ፎ 1 [ 1 1 1 [ 1 [ 4 1 [ ' ' 1 1 1 ፤ 1 
o H o mm co o e یہہ‎ o aw o sø به‎ o cow — o o 
a m QN m N m «m 
' ' t ' 1 1 1 
1 ' 1 t ١ ' ' 
/ ፥ D ፣ D ' ' ' 
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See footnote at end ዕየ table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


> I 
1 2 x! mun «5 oc on e صا‎ un un un 
63 -4 ወ t- mu 1 r- m1 =m ' ہے‎ የሳ ' t- Q لہ یہ‎ ١ لہ پد‎ ፡ 
ጩ oco! ፡ 1 1 ' ' 1 1 1 1 1 1 1 1 U 1 ' ' ' t 1 4 
! ae st a. mu 1 a. oI ኒሰ የዛ 1 ሰ له 1 له‎ 一 a ۳ D ^ ፦ ' 
| a اب‎ 3 -፦ = یہ یہ یہ یہ یہ‎ - ፦ ፦ 
|-- om vm moren mn صا — —" ساس ساس ساس ساس‎ y وام‎ tt መ nn سے سے‎ rn سے سے هوم حم‎ nn سب سام هم‎ ll 
: 1 
| ዌጩ I صم‎ o iu mu un o إلى‎ o یہ یہ‎ 
| يديب‎ ga o ME: 1 wn ኣን 1 ኣርን ኣርን t © © 1 N = = = ' ፓ 过 1 
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] c4 Jol v mo ፥ v — I mua ' uy ضا‎ 1 eo 2 ዚነ و ' صا‎ un ' 
| ہے ہے‎ | mm = == == a به إلى‎ [S یہ یہ‎ 
a 
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I 1 | 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
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# See description of the map unit for composition and behavior characteristics of the map unit. 
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GRAYSON COUNTY, TEXAS 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES 


Entries 


Absence of an 


Entries under "Erosion factors--T" apply to the entire profile. 


under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


entry indicates that data were not available or were not estimated] 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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GRAYSON COUNTY, TEXAS 


TABLE 17.--SOIL AND WATER FEATURES 


The symbol > means 


[The definition of "Water table" in the Glossary explains terms such as "apparent," and "perched." 


Absence of an entry indicates that the feature is not a concern] 
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See footnote at end of table. 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 
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See footnote at end of table. 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 
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See footnote at end ዐየ table. 


140 SOIL SURVEY 


TABLE 17.--SOIL AND WATER FEATURES--Continued 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


1 

5611 6 ' Family or higher taxonomic class 
' 
0 


— ————— 


Loamy=skeletal, carbonatic, thermic Lithic Haplustolls 
Fine-silty, carbonatic, thermic Typic Ustochrepts 
Clayey, mixed, thermic Typic Haplustults 

Fine-silty, carbonatic, thermíc Entic.Haplustolls 
Fine-loamy, mixed, thermic Udic Paleustalfs 

Fine, míxed, thermic Ultic Paleustalfs 

Fine-loamy, carbonatic, thermic Typic Calciustolls 
Fine-loamy, mixed, nonacid, thermic Typic Ustifluvents 
Fine, mixed, thermic Udic Paleustalfs 

Fine, montmorillonitic, thermic Udertic Paleustalfs 
Fine, montmorillonitic, thermic Udertic Paleustalfs 
Loamy-skeletal, carbonatic, thermic, shallow Typic Ustorthents 
Fine, mixed, thermic Fluventic Hapludolls 

Fine, montmorillonitic, thermic Udic Pellusterts 
Fine-loamy, siliceous, thermic Ultic Paleustalfs 
Loamy, siliceous, thermic Arenic Paleustalfs 

Fine, montmorillonitic, thermic Udic Chromusterts 
Fine, montmorillonitic, thermic Udic Pellusterts 
Fine-silty, carbonatic, thermic Typic Ustochrepts 
Sandy, mixed, thermic Typic Udifluvents 

Fine-loamy, siliceous, thermic Ultic Paleustalfs 
Fine-silty, mixed, thermic Typic Calciustolls 

Fine, mixed, thermic Udic Haplustalfs 

Fine, montmorillonitic, thermic Vertic Albaqualfs 
Fine, montmorillonitic, thermic Vertic Haplustalfs 
Fine-loamy, mixed, thermic Typic Argiudolls 
Coarse-loamy, mixed (calcareous), thermic Typic Udifluvents 
Clayey, montmorillonitie, thermic Lithic Calciustolls 
Fine, mixed, thermic Vertie Eutrochrepts 

Fine, montmorillonitic, thermic Udic Chromusterts 
Clayey, mixed, thermic Lithic Argiustolls 

Clayey, mixed, thermic, shallow Entic Haplustolls 
Very-fine, montmorillonitic, thermic Typic Pelluderts 
| Very-fine, montmorillonitic, thermic Udorthentic Chromusterts 


Whitesboro---------------- | Fine-loamy, mixed, thermic Cumulic Haplustolls 
Whitewright--------------- | Loamy, carbonatic, thermic, shallow Typic Ustochrepts 
Wilson------- mm | Fine, montmorillonitic, thermic Vertic Ochraqualfs 
LZilaboy------------------- | Fine, montmorillonitic, thermic Aquic Chromuderts 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTCOftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who reguire alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an egual opportunity provider and 
employer. 
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Each area outlined on this map consists of 


for decisions on the use of specific tracts. 


FANNIN 
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COLLIN 
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more thun one kind of soil. The map ذا‎ thus 
meant for general planning rather than a basis 


LEGEND 
NEARLY LEVEL TO STRONGLY SLOPING, CLAYEY AND LOAMY SOILS; 
ON UPLANDS 
Normangee-Crockett-Wilson: Deep, very slowly permeable, loamy soils 


Fairlie-Austin-Houston Black: Moderately deep and deep, moderately slowly 
permeable and very slowly permeable, clayey soils 


Vertel-Heiden: Moderately deep and deep, very slowly permeable, clayey soils 


Sanger-Bolar: Deep and moderately deep, very slowly permeable and moderately 
permeable, clayey and loamy soils 


GENTLY SLOPING TO STRONGLY SLOPING, LOAMY AND SANDY SOILS; 
ON UPLANDS 


Callisburg-Crosstell-Gasil: 
loamy and sandy soils 


Deep, moderately permeable to very slowly permeable, 
Whitewright-Howe-Eddy: Very shallow to moderately deep, moderately 
permeable and moderately slowly permeable, loamy soils 

Aubrey: Moderately deep, slowly permeable, loamy soils 


NEARLY LEVEL TO GENTLY SLOPING, CLAYEY AND LOAMY SOILS; 
ON TERRACES AND BOTTOM LANDS 


Elbon-Trinity-Redlake: 
permeable, clayey soils 


Deep, moderately slowly permeable and very slowly 
Bastrop-Okay-Oklared: Deep, moderately permeable and moderately rapidly 


permeable, loamy soils 


Compiled 1979 
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Original text from each individual map sheet read: 

This map is compiled on 1973 aerial photography by the U.S. Department of 
Agriculture, Soil Conservation Service and cooperating agencies. Coordinate grid 
ticks and land division corners, if shown, are approximately positioned. 
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U.S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE GRAYSON COUNTY, TEXAS TEXAS AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 


SYMBOL 


اټ نم ھی © ب مه © © 


SOIL LEGEND 


Soil names followed by the superscript 1/are broadly defined units. These units 
will be footnoted in the legend of the published soil survey as follows: 


NAME 


Aledo gravelly clay loam, 3 to 8 percent slopes 
Aledo soils, hilly 1/ 

Altoga clay loam, 5 to 8 percent slopes 

Aubrey fine sandy loam, 5 to 8 percent slopes 

Aubrey-Birome complex, 3 to 12 percent slopes 


Aubrey-Birome-Urban land complex, 3 to 12 percent siopes 


Aubrey soils, 3 to 8 percent slopes, severely eroded 1/ 
Austin silty clay, 1 to 3 percent slopes 

Austin silty clay, 3 to 5 percent slopes 

Austin-Urban land complex, 1 to 5 percent slopes 


Bastrop loam, 0 to 1 percent slopes 

Bastrop loam, 1 to 3 percent slopes 

Bolar clay loam, 1 to 5 percent slopes 

Bolar clay loam, 5 to 8 percent slopes 

Bolar-Aledo complex, 3 to 12 percent slopes 
Bunyan and Whitesboro soils, frequently flooded 1/ 


Callisburg fine sandy loam, 1 to 3 percent siopes 
Callisburg fine sandy loam, 2 to 5 percent slopes, eroded 
Callisburg fine sandy loam, 5 to 8 percent slopes 
Callisburg soils, 3 to 8 percent slopes, severely eroded 1/ 
Crocket* loam, 0 to 1 percent slopes 

Crockett loam, 1 to 3 percent slopes 

Crockett loam, 2 to 5 percent slopes, eroded 
Crockett-Urban land complex, 0 to 3 percent slopes 
Crosstell fine sandy loam, 1 to 3 percent slopes 
Crosstell fine sandy loam, 2 to 5 percent slopes, eroded 
Crosstell-Urban land complex, 1 to 5 percent slopes 


Eddy gravelly clay loam, 5 to 12 percent slopes 
Elbon clay, occasionally flooded 
Elbon soils, frequently flooded 1/ 


Fairlie-Urban land complex, 1 to 5 percent slopes 
Fairlie and Houston Black clays, 0 to 1 percent slopes 1/ 
Fairlie and Houston Black clays, 1 to 3 percent slopes 1/ 


Gasil loamy fine sand, 1 to 5 percent slopes 
Gasil loamy fine sand, 5 to 8 percent slopes 
Gasil-Urban land complex, 1 to 8 percent slopes 
Gasil soils, 2 to 5 percent slopes, eroded 1/ 


Heaton loamy fine sand, 1 to 5 percent slopes 
Heiden clay, 1 to 3 percent slopes 

Heiden clay, 3 to 5 percent slopes 

Howe silty clay loam, 5 to 8 percent slopes 


Konsil loamy fine sand, 1 to 5 percent slopes 
Konsil fine sandy loam, 2 to 5 percent slopes 
Konsil fine sandy loam, 5 to 8 percent slopes 
Konsil fine sandy loam, 5 to 8 percent slopes, eroded 


SYMBOL NAME 


46 Lewisville silty clay, 1 to 3 percent slopes 
Lewisville silty clay, 3 to 5 percent slopes 
Lindy loam, 1 to 3 percent slopes 
Lindy-Urban land complex, 1 to 3 percent slopes 


Mabank loam, O to 1 percent slopes 
Mabank loam, 1 to 3 percent slopes 


Normangee clay loam, 1 to 4 percent slopes 

Normangee clay loam, 4 to 8 percent slopes 
Normangee-Urban land complex, 1 to 4 percent slopes 
Normangee soils, 3 to 8 percent slopes, severely eroded 1/ 


Okay fine sandy loam, O to 1 percent slopes 
Oklared very fine sandy loam 
Oklared-Kiomatia complex, occasionally flooded 


Pits 
Purves clay loam, 1 to 5 percent slopes 


Redlake clay, occasionally flooded 


Sanger clay, 1 to 3 percent slopes 

Sanger clay, 3 to 5 percent slopes 

Sanger stony clay, 3 to 8 percent slopes 
Speck Variant loam, 1 to 3 percent slopes 
Stephen silty clay, 1 to 3 percent slopes 
Stephen silty clay, 3 to 5 percent slopes 


Trinity clay, occasionally flooded 
Urban land 


Vertel clay, 1 to 3 percent slopes 

Vertel clay, 3 to 5 percent slopes 

Vertel clay, 5 to 12 percent slopes 

Vertel clay, 5 to 8 percent slopes, severely eroded 
Vertei-Urban land complex, 8 to 12 percent slopes 


Whitesboro loam, occasionally flooded 
Whitewright-Eddy-Howe complex, 1 to 5 percent slopes 
Whitewright- Eddy-Howe complex, 5 to 12 percent slopes 
Whitewright-Gullied land complex 1/ 

Wilson silty clay loam, 0 to 1 percent slopes 

Wilson silty clay loam, 1 to 3 percent slopes 


Zilaboy soils, frequently flooded 1/ 


1/ The composition of these units is more variable than that of the others in the 
survey area but has been controlled well enough to be interpreted for the 


expected use of the soils. 


This Soil Survey includes areas of Bryan County, Oklahoma south of the Red River. Areas of Grayson County, 


Texas north of the Red River are included with 


the Bryan County, Oklahoma Soil Survey 


CULTURAL FEATURES 


BOUNDARIES 

National, state or province 

County or parish 

Minor civil division 

Reservation (national forest or park, 
state forest or park, 
and large airport) 

Land grant 

Limit of soil survey (label) 


Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


-- 一 -一 ~ 一? 
[Davis Airstrip ፪ لہ‎ I 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 


Interstate 


Federal 

State 

County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 


School 7 
Indian 


Mound 
Indian mound (label) ያዒ 


Tower 
Located object (label) G 


GAS 
Tank (label) . 


Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 


Perennial, double line 

Perennial, single line 

Intermittent 

Drainage end 

Canals or ditches 
Double-line (label) 


Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


Ce iy 


#4 d 


Intermittent 


MISCELLANEOUS WATER FEATURES 


Marsh or swamp 
Spring 

Well, artesian 
Well, irrigation 
Wet spot 


Sanitary Landfill 


Oil Wasteland 


Gn a SYMBOLS FOR 
URVEY 나는 
SOIL DELINEATIONS AND SYMBOLS RON, 


ESCARPMENTS 


Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


Yevyvvyvvvvvvvyvvyvvyvv 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slicx or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot. very stony spot 
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